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Abstract
The occupational health literature suggests that perseverative cognitions about work 
in non-work time are damaging for health and wellbeing; however, there is also research 
suggesting that some thinking about work outside of work may be adaptive. This thesis 
addressed a current gap in the literature by assessing the impact of two forms of work-related 
rumination (affective rumination and problem-solving pondering) on recovery processes.
Four studies were carried out. In study 1, a systematic review of the clinical/health 
literature showed that Cognitive Behaviour Therapy (CBT)-based and mindfulness-based 
interventions, delivered in both face-to-face and online formats, may prove effective in the 
reduction of perseverative cognitions. In study 2, results from a quasi-experimental 
longitudinal study showed that participants who attended a one-day CBT-based intervention 
(conducted in the workplace; N=102) reported significantly lower levels of affective 
rumination, problem-solving pondering and chronic fatigue at follow-up (6 months post­
intervention) when compared with participants in the control group (N=125). In study 3, 
results from a randomised waitlist control study showed that participants who completed a 4- 
week online mindfulness course (N=60) reported lower levels of affective rumination, 
problem-solving pondering, acute (end-of-day) fatigue and chronic fatigue, and improved 
sleep quality, when compared with participants in the control group (N=58). In study 4, a 
longitudinal cross-lagged panel structural equation model was tested, in which questionnaire 
data was collected from participants (N=218) at two time points - 6 months apart - showed 
that affective rumination and problem-solving pondering were both implicated in causing 
chronic fatigue.
In summary, the results from this thesis suggest that work-related rumination is 
detrimental to recovery from work because it appears to cause work-related fatigue. 
However, further work is warranted to properly conceptualise (and measure) different forms 
of work-related perseverative thinking. Both types of interventions appear worthy of future 
empirical work; however, delivering mindfulness online would probably provide the greatest 
return on investment for organisational occupational health programmes.
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Chapter 1. Introduction
1.1. Background to the current research
During the last century, both the global economy and working life has changed, the 
speed of business processes have increased, and an increasingly '24/7' society has emerged. 
The nature of work has become more cognitively demanding and the work environment has 
increased in complexity; characterised by diffuse decision making, increased uncertainty, high 
levels of responsibility, and demands for employees to be more flexible (Pravettoni, Cropley, 
Leotta, & Bagnara, 2007; Dawson, Noy, Harma, Akerstedt, & Belenky, 2011; Mohr, Muller, 
Rigotti, Aycan, & Tschan, 2006). Furthermore, the rhythm of work is much more intense and 
faster-paced and time pressure has increased (Paoli and Merllie, 2001). In many business 
sectors, this has resulted in a lengthening of the average working day, shortened recovery 
times, and increasingly irregular start and finish times. With increasingly demanding 
workloads, the number o f employees experiencing psychological problems related to 
occupational stress has increased rapidly (Flaxman, Bond, & Livheim, 2013).
Costs associated with psychological ill health are considerable in terms of 
absenteeism, loss of productivity, and increased health care consumption (Van der Klink, 
Blonk, Schene, & van Dijk, 2001). In the United Kingdom, in 2011/12, out of the 22.7 million 
working days lost to work-related illness, 10.4 million days lost were reportedly due to 
psychosocial stress, depression or anxiety which employees attributed to their work or 
working conditions (Health and Safety Executive, 2012/13). These types of levels are not 
only reported in the UK. For example, in workforce surveys from the United States, 
approximately a third of workers report high levels of stress or stress-related disability 
(National Institute for Occupational Health and Safety, 2002); and in Europe stress is the 
second most reported workplace health problem affecting on average 22 percent of workers 
across 27 different countries (Parent-Thirion, Macias, Macias, Hurley, & Vermeylen, 2007). 
Taken together, these results suggest that mental health problems are highly prevalent in the 
workplaces of industrialised countries; with work-related mental ill health accounting for 
more days lost than any other cause of work-related illness.
There are many dimensions with regards to the cost of work-related mental ill health. 
For the individual, there are costs regarding increased rates of anxiety, depressed mood, 
mental fatigue, sleep disturbance, tension, and anger; problems generally referred to in 
aggregate as distress and often classified as neurasthenia, adjustment disorders, or burnout 
(Van der Klink, et al., 2001). For businesses, costs associated with employee distress -
including impact to productivity, staff turnover and sickness absence -  can be substantial. The 
Sainsbury Centre for Mental Health (2007) estimated that mental ill health costed U.K. 
businesses in the region of £26 billion in 2006; equivalent to £1,035 for every employee in the 
U.K. workforce. This annual figure has been further broken down into: £15.1 billion in 
reduced productivity in the workplace; £8.4 billion in sickness absence; and £2.4 billion in 
replacing staff who leave their jobs due to mental ill health. Interestingly, the cost associated 
with impact to on-the-job productivity far exceeded the costs associated with sickness absence 
which may indicate that employees are attending for work but are unable to perform at full 
function (or usual capacity) due to ill health, a phenomenon referred to as ‘presenteeism’ 
(Flaxman, et ah, 2013). Employees suffering from mental ill health may be more likely to 
attend for work because they may fear being stigmatised if they are absent from work due to 
emotional or psychological difficulties (Sainsbury Centre for Mental Health, 2007).
At a macro level, costs associated with employees’ psychological ill health stem from 
increased health care and welfare spending. Each year in the U.K., approximately 200,000 
adults of working age become dependent on welfare payments (incapacity benefit) due to 
mental health problems (Black, 2008); in the U.S., health care expenditures for employees 
with high levels of stress were 46 percent higher than for employees with low levels of stress 
(Goetzel, Anderson, Whitmer, Ozminkowski, Dunn, Wasserman, et ah, 1998); and the cost to 
member states of the European Union -  including treatment costs and output losses - 
associated with employee absence and low productivity, have been estimated as an average of 
3 or 4 percent gross national product (GNP) (Seymour & Grove, 2005).
In summary, mental health issues, associated with increasingly demanding work 
environments, are considered by many to be the predominant health issue facing working-age 
populations. Many parts of the industrialised world are experiencing higher levels of 
economic uncertainty and increased job insecurity; furthermore, there is a trend toward 
greater work intensity (a need to work faster and with fewer resources to meet increasingly 
stringent deadlines) (Milczarek, Schneider, & Gonzalez, 2009; Seymour, 2010). Together 
these factors may result in higher levels of stress-related mental health problems in the future. 
Given that employees spend approximately 60 percent of their waking hours at work, the cost 
of neglecting work-related mental distress is too high to be ignored; therefore, organisations 
need to take a proactive approach in helping their employees maintain good psychological 
health. It has been estimated that organisations, taking simple steps to improve the 
management of mental health in the workplace (e.g., early identification of problems and 
investment in preventative interventions), could save somewhere in the region of 30 percent
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of the associated costs -  at least £8 billion a year (Sainsbury Centre for Mental Health, 2007). 
Furthermore, research suggests that employers who invest in mental health initiatives (e.g., 
screening and facilitating help-seeking behaviour) may expect a five-fold return on their 
investment (Hilton, 2005). It is therefore important to identify mechanisms by which work- 
related stress is translated into compromised mental health; as in doing so, early intervention 
could prevent the development of chronic mental health conditions.
1.2. Introducing the main thesis constructs1
In the context of increasing levels of mental ill health and its cost to the individual, 
businesses and society; this thesis is primarily concerned with work-related rumination 
(perseverative thinking about work in non-work time) and its consequences for recovery from  
work. When an individual goes to work, he or she must expend emotional, physical and 
cognitive effort to meet the demands of the working day. When the individual returns home at 
the end of the work period, rest is required in order for emotional, physical and cognitive 
systems to be replenished (Meijman & Mulder, 1998). This process of replenishment is called 
recovery and there is a large, and ever growing, body of literature concerning mechanisms 
that aid, or interfere with, recovery from work. One mechanism gaining interest is work- 
related rumination which may interfere with recovery processes (e.g., sleep) by extending the 
demands of work into non-work time. Work-related rumination is closely linked to other 
forms of perseverative thinking (e.g., depressive rumination and worry) which are thought to 
be underpinned by a similar cognitive process (Brosschot, Gerin, & Thayer, 2006); and 
evidence for the damaging effects of different forms of perseverative thinking is 
accumulating. In the clinical/health literature, rumination and worry are associated with 
depression and anxiety (e.g., Lyubomirsky, Caldwell, & Nolen-Hoeksema, 1998; Mellings & 
Alden, 2000) and an assortment of other poor health outcomes; for example, increased risk of 
developing cardiovascular disease (Suadicani, Hein, & Gyntelberg, 1993). In the occupational 
health literature, the construct of work-related rumination is relatively new; therefore, the 
majority of the research focuses on psychological detachment from work. Sonnentag and 
Bayer (2005) first introduced the concept of "psychological detachment", suggesting that 
individuals need to not only gain physical distance from work outside of work time, but they 
also need to gain psychological distance by not thinking about work in non-work time. 
Research in this area shows that inadequate psychological detachment from work is 
associated with negative health outcomes including increased levels of fatigue and emotional
1 Full definitions o f the main thesis constructs are provided in Chapter 2; the definitions here are for the purposes 
of introduction and to contextualise the theses research aims.
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exhaustion (see, e.g., Siltaloppi, Kinnunen, & Feldt, 2009; Sonnentag & Fritz, 2007; Taris, 
Geurts, Schaufeli, Blonk, & Lagerveld, 2008). However, much of this research is cross- 
sectional in nature meaning causality cannot be inferred; or employs short-term (e.g., one 
week) diary study paradigms which do not enable examination of causal relationships over 
long periods of time. Furthermore, research concerning psychological detachment from work 
implicitly assumes that all thinking about work in non-work time is equally detrimental to 
health. However, some studies have shown that thinking about work outside of work may be 
beneficial to health and wellbeing (see, e.g., Gable, Reis, Impett, & Asher, 2004; Seo, Battett, 
& Bartenuk, 2004; Stajkovic & Luthans, 1998); and can inspire innovation and creativity 
(Baas, De Dreu, & Nijstad, 2008). Moreover, recent research considering performance at 
work has shown that individuals perform best when they report moderate levels of 
psychological detachment from work (Fritz, Yankelevich, Zarubin, & Barger, 2010). 
Specifically, if individuals are too highly detached they are not properly engaged in their 
work, negatively impacting performance; and if they are not psychologically detached enough 
in non-work time performance at work suffers, possibly due to continued high levels of 
arousal (in non-work time) interfering with the process of recovery.
As a result of these seemingly contradictory findings, research exploring the impact of 
different kinds of perseverative thinking about work seems warranted. Sonnentag, Arbeus, 
Mahn, & Fritz (2014) have called for research considering the constructs of work-related 
rumination and worry, suggesting they are distinct from, but related to, psychological 
detachment; and Flaxman, Menard, Bond, & Kinman (2012) have suggested that rumination 
is a specific form of psychological detachment and that more research is needed to understand 
the impact of different forms of thinking about work. This thesis addresses the gap 
highlighted by Sonnentag, et al., and Flaxman et ah, considering two different (but related) 
facets of work-related rumination: affective rumination and problem-solving pondering 
(Cropley & Zijlstra, 2011). According to Cropley & Zijlstra, the main difference between 
these two forms of perseverative thinking about work lies in the amount of emotional 
response they evoke. When thinking about work-related issues results in a negative emotional 
response (e.g., frustration, annoyance, feeling emotionally fatigued), people are said to be 
engaging in affective rumination. Often the focus of this kind of thinking is not about solving 
issues but is more akin to rumination found in the clinical literature whereby the person is 
caught up in a negative emotional response loop, unable to arrest the process. In contrast, 
problem-solving pondering is focused on finding solutions to work-related problems, or 
planning how to tackle an uncompleted task at work the next day, and the emotional response
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is not evoked. Problem-solving pondering could even be a positive experience, especially if  a 
solution is arrived at. Importantly, people don’t just think about events or issues that have 
occurred in the past, they also ruminate anticipatively (or worry), about upcoming work- 
related events/demands and issues (Cropley & Zijlstra, 2011); therefore work-related 
rumination may possess elements o f both rumination (traditionally characterised as past- 
focused) and worry (traditionally characterised as future-focused) (Flaxman, et al., 2013). A 
recent large scale cross-sectional study (N=719; Querstret & Cropley, 2012) showed that 
these two forms of rumination appeared to operate differently with regards to recovery from 
work. Specifically, this study showed that affective rumination was significantly predictive 
for both acute (short-term, end-of-day) work-related fatigue and chronic (long-term, 
persistent) work-related fatigue; however, problem-solving pondering was not predictive for 
either form of work-related fatigue. In fact, the results seemed to suggest that problem-solving 
pondering may confer some benefit.
While affective rumination and problem-solving pondering are the main constructs of 
interest in this thesis; in order to provide a more holistic view of recovery from work, work- 
related fatigue and sleep quality are also measured and assessed throughout. Fatigue is one of 
the most studied outcomes in the recovery from work literature and is often considered a 
proxy for inadequate recovery; and sleep is one o f our most important restorative processes, 
aiding recovery. Furthermore, research has shown that both fatigue (e.g., Siltaloppi, et al., 
2009; Sonnentag & Fritz, 2007; Taris, et al., 2008) and sleep (e.g., Akerstedt, Fredlund, 
Gillberg, & Jansson, 2002; Geiger-Brown, Trinkoff, & Rogers, 2011, Bugard & Ailshire, 
2009) are impacted by work-related rumination; therefore, they are included in order to 
provide a fuller picture o f work-related rumination in the context of recovery from work.
1.3. Research aims
Even though there are some contradictory findings, the majority of research thus far indicates 
that work-related rumination (or inadequate psychological detachment) is detrimental for 
recovery, for example, by interfering with sleep and contributing causally to fatigue (see 
Chapter 2); therefore, developing interventions to reduce rumination may be beneficial for 
employees’ mental health. However, as stated above, it is possible that some thinking about 
work in non-work time may be adaptive, contributing positively to health and wellbeing. 
Therefore, this thesis has the following research aims:
• Assess interventions to improve recovery from work by reducing work-related 
rumination and work-related fatigue, and by improving sleep quality;
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• To extend the literature base regarding the impact of work-related rumination on 
recovery, specifically seeking to understand if affective rumination and problem­
solving pondering have different effects;
• Assess longitudinally, and via experimental studies, the causal relationship between 
work-related rumination and work-related fatigue;
• Explore possible mediation effects between work-related rumination and recovery 
outcomes, specifically fatigue and sleep.
1.4. Theoretical contributions
Theoretically, this thesis aims to contribute to the literature in a number of ways. 
Firstly, it may advance our understanding of the multi-faceted nature of work-related 
rumination, exploring differences between affective rumination and problem-solving 
pondering. Secondly, it will extend the current research on perseverative cognitions by 
considering those which are work-related. Thirdly, it will extend the research base regarding 
the causal relationship between work-related rumination and recovery (operationalised as 
work-related fatigue). Finally, with respect to the broader literature on job stress interventions 
(for review, see, Richardson & Rothstein, 2008), this thesis adds to the knowledge on person- 
oriented interventions, specifically considering the impact of CBT-based and mindfulness- 
based interventions on recovery from work via work-related rumination, sleep and fatigue.
1.5. Practical contributions
Practically, the programme of research presented in this thesis aims to contribute to 
the development and assessment of interventions to improve recovery from work, specifically 
for the reduction of work-related rumination and work-related fatigue, and for the 
improvement of sleep quality. This could confer considerable benefits for employee health 
and wellbeing, with consequent positive effects on performance at work. In addition, 
assessing different forms of work-related rumination may enable a deeper understanding of 
the types of work-related thinking that are damaging to recovery (e.g., by maintaining 
psychophysiological arousal) versus those that are less damaging, or that may even have 
positive consequences. This would enable an exploration of factors (in future research) which 
may foster the different forms of work-related rumination, thereby enabling the development 
of targeted interventions.
1.6. Thesis outline
This thesis is set in the broad context of the recovery from work literature. While 
affective rumination and problem-solving pondering are the main constructs of interest; in 
order to provide a more holistic view of recovery from work, work-related fatigue and sleep
are also measured and assessed throughout. In some studies it has also been possible to 
consider the mediation effects between these constructs.
Chapter 2. Presents a literature review of the research landscape concerning recovery 
from work, specifically discussing and evaluating existing research regarding work-related 
rumination and its impact on mechanisms associated with recovery (sleep and fatigue). As 
mentioned above, work-related rumination is a new construct; therefore, the majority of 
research covered in this chapter considers findings with regards to psychological detachment 
from work and its impact on health and wellbeing. While work-related rumination and 
psychological detachment from  work are distinct constructs, they are also closely related, and 
this is expanded on within the chapter. Research from the clinical/health literature is also 
reviewed as it pertains to the impact of perseverative thoughts (e.g., depressive rumination 
and worry) on health and wellbeing. Overall, findings from both the occupational health and 
clinical literature converge and suggest that perseverative thoughts (e.g., rumination and 
worry) have a negative impact on health. In particular, research in the clinical literature 
supports the position that perseverative thoughts maintain the psychophysiological effects of 
stress (e.g., increased heart rate & blood presssure, reduced heart rate variability, 
compromised immune function) beyond the period of exposure to the source of stress. 
Therefore, work-related rumination may extend the demands of work into non-work time, 
interfering with recovery processes (e.g., sleep) because psychophysiological arousal remains 
high. The major limitation in the current occupational health literature, considering the 
construct of psychological detachment from work is that there is an implicit assumption that 
all thinking about work outside of work is detrimental to recovery. However, research also 
shows that some thinking about work outside of work can be a positive experience which may 
suggest that different forms of thinking about work in non-work time need to be 
differentiated.
Chapter 3. Following on from the findings in chapter 2 suggesting that perseverative 
thoughts may be detrimental to recovery, and are associated with a multitude of negative 
health outcomes; this chapter presents the results of a systematic review assessing 
interventions used to reduce rumination and/or worry. The systematic review focussed on 
depressive rumination and worry because there were no intervention studies assessing change 
in work-related rumination. Because these different forms of perseverative thoughts may be 
underpinned by a shared cognitive process (Brosschot, et al., 2006); it seems feasible that 
interventions effective in the reduction of depressive rumination and/or worry may also be 
effective in the reduction of work-related rumination. The systematic review showed that
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Cognitive Behaviour Therapy (CBT)-based and mindfulness-based interventions may be 
effective in the reduction of rumination and/or worry.
C hapter 4. Chapter 3 showed that CBT interventions can be useful in the treatment of 
rumination and/or worry; therefore, this chapter presents the results of a quasi-experimental 
longitudinal study assessing the effect of a one-day workplace CBT-based workshop on work- 
related rumination (affective rumination and problem-solving pondering), chronic (long-term) 
work-related fatigue and sleep quality. It was hypothesised that the intervention would reduce 
affective rumination, problem-solving pondering and chronic work-related fatigue; and that it 
would improve sleep quality. As is discussed in this chapter, there are inherent design issues 
which made assessing mechanisms of change (e.g., through mediation analysis) difficult. The 
limitations have been highlighted in the chapter and enabled a more robust research design for 
the next chapter which presents another intervention study.
C hapter 5. As highlighted in Chapter 3, mindfulness-based interventions have also 
been shown to be effective in the reduction of rumination and/or worry. This chapter presents 
results from a randomised waitlist control study designed to assess the impact of a 4-week 
online mindfulness course on affective rumination, problem-solving pondering, acute (end-of- 
day) work-related fatigue, chronic work-related fatigue, and sleep quality. The design of this 
study allowed for assessment of the mediators of change, specifically enabling isolation of 
mindfulness facets involved, and an exploration of the impact of rumination on recovery.
C hapter 6. Much of the existing research, in both the clinical/health and occupational 
health literature concludes that rumination (whether it be clinical or work-related 
[predominantly operationalised as inadequate psychological detachment]) appears to cause 
fatigue or emotional exhaustion (often interpreted as indicators of inadequate recovery). 
However, much of this research is cross-sectional in nature meaning that causality cannot be 
established; furthermore, the research on psychological detachment assumes that all thinking 
about work outside of work is equally detrimental and, as mentioned previously, there is 
research that calls this position into doubt. For example, the study mentioned previously by 
Querstret and Cropley (2012) showed that affective rumination was predictive for fatigue but 
problem-solving pondering was not which supports a contention that not all work-related 
perseverative thought is equally detrimental; and other researchers have shown that positively 
reflecting on work-related material and events in non-work time may be beneficial (e.g.,
Gable, et al., 2004; Seo, et al., 2004; Stajkovic & Luthans, 1998). In addition, in a recent 
longitudinal study Sonnentag and colleagues reported that emotional exhaustion may 
appeared to cause reduced levels of psychological detachment over the course of 4 weeks
(Sonnentag, et al., 2014), suggesting that the causal relationship between work-related 
rumination and fatigue may work in the other direction. In light of these contradictory 
findings, this final study employed a longitudinal design and sought to explore the causal 
relationships between the two forms of work-related rumination (affective rumination and 
problem-solving pondering) and work-related fatigue.
Chapter 7. This final chapter presents a general discussion of the thesis. Specifically, 
it includes: a summary of main study findings; a discussion of contribution of the research 
theoretically, practically and methodologically; a discussion with regards to research 
limitations; ideas for future research; and provides an overall conclusion.
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Chapter 2. Literature review
2.1. Recovery from work
The relationship between work-related stress and ill health is undoubtedly 
underpinned by many contributing factors; however, perhaps the most critical mechanism is 
inadequate psychological and physical recovery from  work (Fritz, Sonnentag, Spector & 
Mclnroe, 2010). When people go to work, they are confronted with many different kinds of 
physical, cognitive and emotional demands. In order to deal with these demands people must 
expend physical, emotional and cognitive energy (Zijlstra & Sonnentag, 2006). Using energy 
in this way results in fatigue at the end of the working day and people’s ‘resources’ (physical 
and mental) become depleted (Meijman, Mulder, & van Dormolen, 1992). Rest is then 
required in order for those depleted resources to be replenished. This process of replenishment 
is called ‘recovery’ (often referred to as ‘recharging one’s batteries’), and the anticipated 
effect of this recovery process is the reduction of fatigue and associated health complaints 
(Zijlstra & Sonnentag, 2006).
Recovery from work is often conceptualised by two distinct, but compatible theories: 
conservation of resources theory (COR; Hob foil, 1998) and the effort-recovery theory 
(Meijman & Mulder, 1998). According to Hobfoll’s COR theory, people are motivated to 
retain, protect and replenish various personal resources which are characterised as external 
(e.g., financial, material, social support) and internal (e.g., energy levels, perceptions of self- 
worth). When these resources are under threat, are lost, or fail to be replenished after a period 
of resource investment the individual may experience stress; and resources that are lost or 
diminished during work time then need to be replenished during periods of rest (Demerouti, 
Bakker, Geurts, & Taris, 2009; Eden, 2001; Fritz & Sonnentag, 2006; Sonnentag, 2011). The 
effort-recovery theory suggests that in order for resources - which have been diminished 
through the demands of work - to be replenished, the individual must refrain from placing 
further demands on systems which were taxed during work time (Meijman & Mulder, 1998). 
For example, if the individual has a job which is very cognitively demanding (e.g., complex 
computer modelling), according to the effort-recovery theory they should avoid engaging in 
activity (when they get home) which is also cognitively demanding; instead, they should 
engage in activities that use different resource systems (e.g., physical exercise) or that do not 
require much cognitive effort (e.g., watching television).
If individuals cannot adequately recover when they are not working, they will be 
operating with reduced psychological and physiological resources and will need to make more
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effort in order to maintain their performance in their next work shift. As a consequence they 
will have an even greater need for recovery, resulting in ‘recovery debt’ (Geurts & Sonnetag, 
2006); with a spiral of resource loss resulting in burnout, fatigue and other health complaints 
(Eden, 2001; Hobfoll & Shirom, 1993). These two theories complement one another in that 
the COR theory suggests people are motivated to retain and replenish their resources; and the 
effort-recovery theory purports that in order for this replenishment to take place, people 
should refrain from taxing the same systems they use at work when they are at home.
Inadequate recovery may in part be due to the increasing difficulty individuals have in 
separating work from non-work time. Over the past decade management practices have led to 
an intensification of work; and this, paired with technological advances, means that many 
employees are ‘taking their work home with them’ (e.g., with constant connectivity and 
access to emails at home) (Park, Fritz, & Jex, 2011). This may make the boundary between 
work and non-work time much more difficult for individuals to establish resulting in 
compromised space for recovery activities and processes to take place (Park, et al., 2011; 
Cropley & Millward, 2009). Furthermore, some aspects of the work environment threaten or 
deplete an individual’s personal resources. For example, if employees are working 
considerably longer hours they will not only face a depletion of resources whilst at work, they 
will also have less time for recovery, and fewer opportunities to invest in valuable sources of 
social support outside of the workplace (Flaxman, et al., 2012). In many occupations demands 
associated with work are primarily of a cognitive nature (e.g., responsibility, information 
processing, project management, etc.), and approximately half of the working population 
complains of increasing levels of ‘work pressure’ (Paoli & Merllie, 2001).
Optimising recovery is an important accomplishment because research has shown that 
inadequate recovery from the demands of work is associated with poor health outcomes 
including: elevated risk of cardiovascular disease (Suadicani, et al., 1993); negative mood 
states (Pravettoni, et al., 2007); compromised sleep (Akerstedt, et al., 2002; Nylen, Melin, & 
Laflamme, 2007); and increased levels of fatigue (Cropley, Dijk, & Stanley, 2006; Querstret 
& Cropley, 2012). Periods of respite from the demands of work are particularly important 
because they represent the main avenue for the replenishment of resources which have been 
depleted through work (Demerouti, et al., 2009; Eden, 2001 ; Fritz & Sonnentag, 2006; 
Sonnentag, 2001). Some recovery from stress and fatigue can occur at work, for example, 
during meal breaks, while waiting for task reassignment, or during other spontaneous work 
breaks (Sluiter, Frings-Dresen, Meijman, & van der Beek, 2000); however, the majority of 
recovery from work-related stress and fatigue takes place during non-work time, between
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work shifts (Winwood, Bakker & Winefield, 2007). This is not surprising because this period 
represents the most extensive opportunity for the reversal of depleted physical, psychological 
and emotional resources (e.g., through sleep).
The effort-recovery and COR theories have helped to identify aspects of impaired 
wellbeing that are likely to stem from inadequate recovery. Emotional exhaustion and fatigue 
are two of the most frequently examined outcomes in recovery from work research (Flaxman, 
et al., 2012). In the context of the effort-recovery and COR theories, work-related emotional 
exhaustion (which is a central feature of burnout) and work-related fatigue have been 
highlighted as load reactions which will be maintained or exacerbated by inadequate recovery 
from work-related stress; and research has established associations between poorer respite 
experiences and elevated levels of both constructs (see, e.g., de Bloom, Kompier, Geurts, de 
Weerth, Taris, & Sonnentag, 2009; Eden, 2001; Etzion, 2003; Westman & Etzion, 2001; de 
Bloom, Geurts, Taris, Sonnentag, de Weerth, & Kompier, 2010; Demerouti, et al., 2009; 
Sonnentag & Bayer, 2005).
2.2. Fatigue as an indicator of inadequate recovery
Fatigue, driven by increased psychophysiological workload and reduced sleep, has 
been recognised as a major consequence of increased work intensity (Harma, Kompier, & 
Vahtera, 2006). The term fatigue is used in many different ways and there is no single 
accepted definition; however, the literature consistently distinguishes between acute and 
chronic fatigue. Acute fatigue is short-lived and signals to the individual that they need to 
make space for recovery. In the work context, acute fatigue - or ‘need for recovery’ - 
represents the sense of urgency that people feel to take a break from work demands 
(Kinnunen, Feldt, Siltaloppi, & Sonnentag, 2011). In contrast, chronic fatigue is persistent and 
could be considered to be the consequence of continuing to tax already overburdened systems 
(Winwood et ah, 2007). Fatigue that is acute in nature and modifiable by rest and/or by task 
moderation is generally adaptive and not inevitably stressful (Winwood, Lushington, & 
Winefield, 2006); however, persisting with activity while already fatigued - because of 
perceived internal or external pressures - may be experienced as stressful (Aaron &
Buchwald, 2001; Baker, Mendenhall, Simbartl, Magan & Steinberg, 1997; Bultmann, Kant, 
Kasl, Schroer, Swaen & van den Brandt, 2002). Chronic fatigue could be considered the 
consequence of continuing to tax already overburdened systems; therefore, in the context of 
the effort-recovery theory (Meijman & Mulder, 1998) individuals experiencing acute fatigue 
who do not make time for recovery may develop more persistent (chronic) fatigue.
Individuals who are chronically fatigued often are unable to continue with activity and this is
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associated with apathy and a lack of motivation. In the occupational literature, chronic fatigue 
is closely related to emotional exhaustion (a component of occupational burnout) which is not 
relieved by daily or weekly rest (Maslach, Schaufeli & Leiter, 2001; Schaufeli & Ensmann,
1998). There is no agreement in the literature regarding how to differentiate between acute 
(short-term) fatigue, and chronic (persistent or long-term) fatigue. Indeed, the difference 
between these two forms of fatigue appears to be an artefact of the language used in fatigue 
measures. For example, the majority of items in measures assessing ‘acute’ fatigue use 
language which refers to end-of-day experiences (e.g., 'At the end of the working day I am 
feeling really wom-ouf [Need for recovery scale; Sluiter, van der Beek, Frings-Dresen,
1999]; 'I usually feel exhausted when I get home from work' [Occupational Fatigue 
Exhaustion Recovery (OFER) scale; Winwood et al., 2007]); whereas the language of items 
used to measure more chronic forms of fatigue (e.g., emotional exhaustion) is more global 
(e.g., 'I often wonder how long I can keep going at my work' [OFER, Winwood, et al., 2007];
'I feel like I'm working too hard on my job' [Burnout Inventory; Maslach & Jackson, 1981]). 
Broadly, work-related fatigue can be considered a state that results from being active in order 
to deal with work demands, while recovery is a process of replenishing depleted resources in 
order to re-establish optimal psycho-physiological function (Sonnentag & Zijlstra, 2006).
Levels of reported work-related fatigue appear to be consistent across different 
geographic and cultural contexts. For example, in Europe research suggests that between 11% 
and 30% of workers are affected by work-related fatigue (Akerstedt et al., 2002; Houtman, 
1997; Loge, Ekeberg, & Kaasa, 1998; Bultmann, Kant, van Amelsvoort, van den Brandt, & 
Kasl, 2001); and in the USA both men (14.3%) and women (20.4%) report fatigue which is 
work-related (Chen, 1986). Increased levels of fatigue in the work environment can have 
serious consequences; for example, fatigue in nurses has been linked to increased medication 
errors, higher numbers of work-related injuries, decreased productivity and cognitive 
impairment (Kunert, King, & Kolkhorst, 2007). Research has also shown that psychomotor 
and cognitive functioning, mood and motivation are affected by fatigue (Williamson, 
Lombardi, Folkard, Stutts, Courtney & Connor, 2011); furthermore, fatigue has been linked to 
increased reaction times, decreased vigilance (ability to detect and react to unexpected 
events), memory impairment, compromised decision making, and reductions in information 
processing capacity (Lyznicki, Doege, Davis, & Williams, 1998). The longer-term impact of 
fatigue has been considered in multiple reviews which have shown that overtime work and 
extended work days are associated with increased levels of psychological distress, as well as 
increased reporting of health problems and cardiovascular disease (Caruso, Hitchcock, Dick,
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Russo, & Schmit, 2004; Harma, 2006; Van der Hulst, 2003). Furthermore, research has 
shown that total work hours - measured both daily or weekly as a crude proxy for sleep 
opportunity, sleep loss and, therefore, increased fatigue - have been associated with increased 
rates of occupational accidents and injuries, even after correcting for age, gender, occupation, 
and industry sector (Dembe, Erickson, Delbos, & Banks, 2005). At the broadest level, work- 
related fatigue has been linked to an imbalance between the duration, intensity and timing of 
work with recovery time; and this is often reflected in working for extended periods of time 
but being unable to sustain the requisite level of task performance (Dinges, 1995).
Given the real world consequences of work-related fatigue, it is important to identify 
possible causal mechanisms and to develop interventions which may aid recovery from work. 
Possibly the most important mechanism to prevent fatigue accumulating is sleep, arguably our 
primary restorative process.
2.3. Sleep and recovery
The value of good quality sleep for effective recovery is well established (Stewart, 
Abbey, Meana, & Boydell, 1998; Singh, Clements, & Fiatarone, 1997; O ’Connor, & 
Youngstedt, 1995). The brain requires sleep in order for energy stores to be restored (Porkka- 
Heiskanen, Kalinchuk, Alanko, Urrila, & Stenberg, 2003); and research has shown an 
association between chronically poor sleep and a multitude of different health impairments, 
such as self-reported coronary heart disease (Schwartz, Anderson, Cole, Comoni-Huntley, 
Hays, & Blazer, 1999), gastrointestinal problems, high blood pressure, neurological disorders 
(Taylor, Mallory, Lichstein, Durrence, Riedel, & Bush, 2007), cardiovascular disease (CVD), 
diabetes, obesity and depression (Akerstedt, 2006). Performance is also negatively impacted 
by sleep loss and sleep disturbance; and sleep loss can result in increased fatigue, mood 
changes, and impairment of the immune system (Harrison & Home, 1999; Rogers, Szuba, 
Staab, Evans, & Dinges, 2001). One of the consequences of sleep disturbance is sleepiness 
during activity periods which can result in an increase in work-related accidents (Lauber, & 
Kayten, 1988), with potential work-related injuries and loss of productivity (Kantermann,
Juda, Vetter, & Roenneberg, 2010). Furthermore, sleep debt and problems getting to sleep are 
known to compromise memory consolidation (Kami & S agi, 1993); and decrease attention, 
performance and mood (Dinges, Pack, Williams, Gillen, Powell, Ott, et al., 1997).
Having sufficient time between work shifts for sleeping does not necessarily mean that 
adequate restorative sleep will occur (Winwood et al., 2007); and the reality for many workers 
with stressful occupations is that sleep quality is frequently below that which is required, due 
to the persistence of stress-response brain arousal in non-work time (Akerstedt et al., 2002;
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Linton, 2004; Strine, & Chapman, 2005). While there are several cross-sectional studies (see, 
e.g., Akerstedt, et al., 2002; Geiger-Brown, et al., 2011), and a few longitudinal studies (see, 
e.g., Burgard & Ailshire, 2009; de Lange, Kompier, Taris, Geurts, Beckers, Houtman, et al., 
2009) demonstrating a relationship between work-related stress and sleep, the mechanism/s 
by which occupational stress influences sleep remain uncertain. However, the sleep literature 
agrees that one of the factors thought to interfere with sleep is perseverative thinking (e.g., 
rumination, worry); with self-reported sleep disturbance showing a strong relationship with 
work-related worries and rumination (Akerstedt et al., 2002). Furthermore, a survey on sleep 
behavior found that 17% of a representative sample (working in the U.K.) reported that they 
have sleep problems and attributed these problems to worrying about work (Groeger, Zijlstra, 
& Dijk, 2004).
Studies specifically examining the relationship between insomnia and rumination have 
found an association between these two contsructs both in normal individuals and in 
psychiatric patients (Thomsen, Mehlsen, Christensen, & Zachariae, 2003; Bertelson &
Monroe, 1979; Kales, Caldwell, Soldâtes, Bixler, & Kales, 1983; Carney, Edinger, Meyer, 
Lindman, & Istre, 2006; Carney, Harris, Moss, & Edinger, 2010). For example, in the study 
by Carney et al. (2006), participants (clinical sample with dysphoria [low mood]) completed 
self-report questionnaires to assess sleep quality and rumination. The authors then split the 
sample into poor sleepers (N=104) and good sleepers (N=139), and results revealed that poor 
sleepers were significantly more likely to ruminate (Carney et al., 2006). In addition, people 
who work in demanding environments often complain of sleep disturbance and attribute this 
to work-related rumination (Berset, Elfering, Luthy, Luthi, Semmer, 2011); and many 
researchers have found significant negative associations between self-reported work-related 
rumination and sleep quality (Thomsen et al., 2003; Thomsen, Mehlsen, Hokland, Viidik, 
Olesen, Avlund, et al., 2004; Querstret & Cropley, 2012). For example, in a cross-sectional 
study by Thomsen, et al. (2003), students (N=126) completed questionnaires measuring 
rumination, mood and sleep quality. They found that rumination was significantly associated 
with poor sleep quality, even when controlling for negative mood (Thomsen, et al., 2003). 
Likewise, another large cross-sectional study (N=719; Querstret & Cropley, 2012) found that 
two forms of work-related rumination (affective rumination and problem-solving pondering) 
were significantly associated with poor sleep quality.
Experimental studies also provide support for an association between rumination and 
sleep. For example, an interesting study measured sleep objectively and assessed participants 
sleep patterns in the context of the amount of perseverative thinking they engaged in
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immediately before going to bed (Wicklow and Espie, 2000). Participants wore a small 
actigraph unit (looks like a wrist watch) on the wrist which recorded their physical movement 
constantly over the course of the day and night (greater peaks of movement indicate periods 
of lighter sleep or waking). The authors conducted content analysis of bedtime thoughts and 
found that participants who reported thoughts before bedtime which involved rehearsing past 
events, planning and problem-solving, showed delayed sleep onset as measured by the 
actigraph unit (Wicklow and Espie, 2000). Longer sleep onset latency has been observed in 
high trait ruminators who ruminate about a stress-related event (Zoccola, Dickerson, & Lam, 
2009), and also in students ruminating about exam results (Guastella & Moulds, 2007). For 
example, in the study by Zoccola et al. (2009), participants (N=70) delivered a 5-minute 
speech in front of an evaluative panel (trait rumination was assessed before the stressor). 
During a 10 minute rest period (immediately after the stressor), rumination attributable to the 
5-minute speech was captured as frequency of task-related thoughts the participants 
experienced. Participants then wore actigraph units on their wrists on the night after the 
speech to measure objective sleep onset latency (OSOL; how long it took them to fall asleep); 
and they also estimated their subjective sleep onset latency (SSOL) the following morning. 
The authors found that trait and stressor-specific rumination predicted longer OSOL and 
SSOL the following morning. In addition, they found that trait rumination and stressor- 
specific rumination interacted such that participants highest in both forms reported the longest 
SSOL the following morning and showed the longest OSOL as measured by the actigraph 
units. In another study by Guastella and Moulds, the night after a stressful event (a mid­
session exam), high (N=59) and low (N=55) trait ruminators (undergraduate students) were 
randomly assigned to either a pre-sleep rumination or distraction condition. The authors found 
that high-trait ruminators reported more pre-sleep intrusive thoughts and poorer self-reported 
sleep quality (Guastella & Moulds, 2007).
Along with empirical support for associations between work-related stress and 
rumination about work, and also for work-related rumination and sleep disturbance, there is 
also a strong theoretical rationale to posit that rumination may mediate the effect of work- 
related stress on sleep. Because rumination is thought to reactivate and maintain 
psychological and physiological response to work-related stressors even though the individual 
is no longer at work (see detailed explanation later in the chapter); it is plausible that 
continued activation interferes with recovery processes by negatively impacting sleep. This 
mediation hypothesis has been tested in two different studies with inconsistent findings.
Berset et al. (2011) posited that an association between work-related stress and sleep would
be mediated by rumination and tested this hypothesis using structural equation modeling in 
two cross-sectional samples. The authors assumed they would see a partial mediation effect, 
postulating that factors other than rumination were also probably involved in sleep 
disturbance; however, they found a full mediation effect of rumination, which accounted for 
the majority of the variance in the relationship between disturbed sleep and work-related 
stress. However, a previous study (Cropley et al., 2006) failed to find a significant mediation 
effect between work-related stress and rumination. Interestingly, even though Cropley et al.
(2006) could not confirm a mediation effect, they found similar results to the study by Berset 
et al. (2011) in that they found a significant association between job strain and sleep quality; 
and this relationship failed to be significant after controlling for rumination. This is suggestive 
that rumination at least partially explained the association between these variables, thereby 
conforming to a model of mediation. The empirical results in the literature regarding the 
mediating effect of work-related rumination on the relation between work stress and sleep 
quality have been mixed; however, there is strong reason theoretically to assume that such a 
mediation effect exists.
2.4. Psychological detachment and work-related rumination
Where good quality sleep may aid recovery from work (e.g., by reducing fatigue), a 
mechanism which may interfere with recovery processes (e.g., by interfering with sleep as 
previously discussed) is work-related rumination (thinking about work in non-work time). 
Work-related rumination is a relatively new construct; therefore, the majority of research in 
the occupational literature regarding thinking about work in non-work time has concentrated 
on assessing the impact of adequately ‘psychologically detaching’ from work (Sonnentag & 
Bayer, 2005); that is, not thinking about work outside of work. In jobs which are more 
physically (than psychologically) demanding, it is relatively easy to see when a stressor ends 
such that recovery processes can begin; however, this is not so simple for jobs which are 
psychologically taxing (Sonnentag, 2011). For psychological stressors (e.g., high workload, 
social conflict at work, role ambiguity) it is more difficult to determine when the demands 
exerted by the stressor cease to place demands on the individual. Specifically, the demands of 
these types of stressors may be maintained outside of work if the individual continues to think 
about them when they are no longer at work (Brosschot, et al., 2006). Therefore, it is not 
sufficient to simply be away from the working environment, the individual must also 
disconnect (or detach) from work mentally (Sonnentag, 2011).
The concept of detachment was first introduced by Etzion, Eden, & Lapidot (1998) in 
the literature on work stress and work stress recovery. Etzion and colleagues defined
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detachment as an “individual’s sense of being away from the work situation” (Etzion et ah, 
1998, p. 579). Sonnentag & Bayer (2005), in order to emphasise the psychological aspect of 
detachment (as opposed to simply being physically away from the work environment), then 
suggested the term ‘psychological detachment’. Psychological detachment from work 
involves refraining from engaging with work-related activities when not at work (e.g., taking 
work-related phone calls, or replying to work-related emails) and also disengaging oneself 
mentally from work by not thinking about work-related issues or topics (Sonnentag & Bayer, 
2005). If individuals are still thinking about work-related issues or topics, this may result in 
continued arousal of functional systems which may interfere with the individual’s ability to 
recover (Brosschot, Pieper, & Thayer, 2005). In everyday language, psychological 
detachment is often experienced as “switching o f f ’ from work (Sonnentag, 2011). According 
to Sonnentag, when psychological detachment from work is low during non-work time, 
recovery is compromised, and strain indicators remain high. Sonnentag has proposed that the 
well established association between job stressors and strain (see, e.g., de Lange, Taris, 
Kompier, Houtman, & Bongers, 2003; Podsakoff, LePine, & LePine, 2007; Sonnentag & 
Frese, 2003), may at least partially be mediated by inadequate levels of psychological 
detachment from work during non-work time.
In contrast to the construct of psychological detachment from work, Cropley &
Zijlstra (2011) introduced the concept of work-related rumination. Work-related rumination 
refers to the tendency for some people to think about (‘ruminate’ about or ponder over) work- 
related issues and events outside of work. There are many triggers for work-related 
rumination. Some people think about uncompleted tasks, others ruminate about a problem that 
needs to be solved, and still others think about relationship issues with colleagues or negative 
events at work (Querstret & Cropley, 2012). People don’t just think about events or issues 
that have occurred in the past, but they also ruminate anticipatively (or worry), about 
upcoming work-related events/demands and issues (Cropley & Zijlstra, 2011); therefore 
work-related rumination may possess elements of both rumination (traditionally characterised 
as past-focused) and worry (traditionally characterised as future-focused) (Flaxman, et ah, 
2013). Interestingly, Sonnentag, et al. (2014) and Flaxman et al. (2012) posit that work- 
related rumination could be considered a specific form of psychological detachment from 
work, suggesting the constructs are separate but related to one another. This may be because 
the construct of psychological detachment includes elements of both physical (e.g., not 
answering work-related calls when not at work) and psychological (e.g., not thinking about 
work outside of work) detachment; whereas the construct of work-related rumination is purely
18
focussed on the psychological element. However, in the broadest sense, psychological 
detachment from work and work-related rumination may be considered as constructs 
occupying opposite ends of a spectrum of perseverative thinking about work.
Rumination is not a new concept and research in this area has been dominated by 
clinical/health psychology. There are many different definitions for rumination, all of which 
share the common experience of repetitive, intrusive, negative cognitions (see Papageorgiou 
& Siegle, 2003). Some of these definitions are narrow, whereas others are very broad. For 
example, Nolen-Hoeksema's (1991) definition of depressive rumination suggests that the 
focus of rumination is on one's own depressive symptoms; whereas, Martin and Tesser (1996) 
define rumination in the context of thinking about one's own goals, suggesting that this 
thinking may occur in the absence of immediate environmental cues. In the clinical / health 
literature rumination has been implicated in the development of a number of psychological 
disorders, for example, depression and anxiety (Lyubomirsky, et ah, 1998; Mellings & Alden, 
2000). It is also associated with increased physical symptom reporting (Hazlett & Haynes, 
1992), intrusive off-task thoughts (Sarason, Pierce, & Sarason, 1996), negative self- 
evaluations, diminished feelings of control and feelings of helplessness (Lyubomirsky, Kasri, 
& Zehm, 2003). Furthermore, laboratory studies have shown prolonged physiological arousal 
and delayed recovery in individuals who ruminate (Roger & Jamieson, 1988); and, as 
mentioned previously, many studies show that rumination interferes with sleep (Akerstedt et 
al., 2002; Berset, et ah, 2011; Cropley, et ah, 2006; Querstret & Cropley, 2012; Thomsen, et 
ah, 2003; Thomsen, et ah, 2004; Zoccola, et ah, 2009). Findings such as these have led some 
researchers to suggest that rumination could be conceptualised as a proxy indicator for 
insufficient recovery (Cropley & Millward Purvis, 2003).
It is difficult to place an exact figure on the percentage of workers who struggle to 
‘switch-off from work as there is no consistent measure, and many different items have been 
used in the literature (Cropley & Zijlstra, 2011). For example, Warr (1990) included four 
items to measure worry about work (e.g., ‘After I leave my work, I keep worrying about job 
problems’) as part of a larger instrument measuring wellbeing and mental health. Cropley and 
Millward-Purvis (2003) constructed a three-item measure to assess how workers cognitively 
switched off after work (e.g., 'Did you think about things that had happened today, at work, or 
previous to today?'). Sonnentag and Fritz (2007) included four items in their Recovery 
Experiences Questionnaire related to psychological detachment from work (i.e., ‘I don’t think 
about work at all’). More recently, Cropley, Michalianou, Pravettoni, & Millward (2012) 
created the Work-Related Rumination Questionnaire which has three subscales with five
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items in each: affective rumination (e.g., ‘Do you become tense when you think about work- 
related issues during your free time?’), problem-solving pondering (e.g., ‘After work I tend to 
think of how I can improve my work-related performance’), and detachment (e.g., ‘1 am able 
to stop thinking about work-related issues in my free time’); and Flaxman, et al. (2012) 
created five items related to perseverative thinking about work (e.g., ‘My thoughts kept 
returning to a stressful situation at work’) which were adapted from other maladaptive 
cognition scales.
Irrespective of how rumination is measured, it appears that thinking about work 
outside of working hours is fairly common. For example, in one study, which surveyed 3000 
workers, people reported worrying about their job at some time after work (72%) or much of 
the time after work (11%), with 22% of people characterising themselves as ‘regular worriers’ 
(Gallic, White, Cheng & Tomlinson, 1998). In addition, researchers have also found that the 
proportion of people finding it difficult to switch-off after work has increased over a 10 year 
period (Felstead, Gallic, & Green, 2002). This finding would appear to align with the 
observation that work has become faster-paced and more cognitively demanding (Paoli & 
Merllie, 2001).
2.5. Work-related rumination and recovery
While there is a substantial evidence base regarding the impact of inadequate 
psychological detachment on recovery, research exploring the impact of work-related 
rumination is in its genesis (see, e.g., Cropley & Millward Purvis, 2003; Berset, et al., 2011; 
Querstret & Cropley, 2012; Flaxman, et al., 2012); therefore, the literature covered here is 
predominantly focused on psychological detachment and its relationship to wellbeing and ill 
health. However, even though the literature on work-related rumination is in its infancy, the 
link between other forms of perseverative thinking (e.g., depressive rumination and worry), 
wellbeing and ill health has been well-established (for review see Brosschot et al., 2006); and 
is reviewed later in this chapter.
The literature appears to largely support the position that work-related stress is 
associated with perseverative thinking about work, operationalised both as psychological 
detachment (Sonnentag & Bayer, 2005), and work-related rumination (Cropley & Ziljstra,
2011). For example, in one cross-sectional study correlations between various types of job 
stressors and psychological detachment ranged between r = -.15 (for situational constraints at 
work) to r = -.49 (for time pressure at work) (Sonnentag & Fritz, 2007); and other researchers 
have also reported similar results, in particular for job demands (Siltaloppi, et al., 2009; 
Sonnentag & Kruel, 2006; Taris, et al., 2008). Similarly, positive relationships between high
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job strain and work-related rumination (Cropley, et al., 2006; Cropley & Millward Purvis, 
2003), and job demands and work-related rumination (Querstret & Cropley, 2012) have been 
found. Hours of overtime worked have also been found to be negatively related to 
psychological detachment (Sonnentag & Fritz, 2007), and positively related to work-related 
rumination (Querstret & Cropley, 2012). Furthermore, research from daily survey studies also 
shows that job stressor variables are related to reduced psychological detachment from work. 
For example, Sonnetag and Bayer (2005) found that people reported lower levels of 
psychological detachment from work on days when they worked long hours than on days 
when they returned home early. Interestingly, this effect was maintained when controlling for 
the amount of non-work time available suggesting that it was primarily working time which 
determined the level of psychological detachment.
A growing body of literature also suggests that inadequate levels of psychological 
detachment from work is associated with compromised recovery and wellbeing (e.g., 
Sonnentag & Fritz, 2007; Taris, et al., 2008; Siltaloppi, et al., 2009; Sonnentag & Bayer,
2005; Sonnentag, et al., 2008). Specifically, research in this area has shown that employees 
who report higher levels of psychological detachment from work report higher levels of 
satisfaction with their lives and lower levels of emotional exhaustion and other symptoms of 
psychological strain, such as disturbed sleep (Siltaloppi et al., 2009; Sonnentag & Fritz, 2007; 
Taris et al., 2008). Cross-sectional studies considering between-person differences have 
shown that people who psychologically detach from work (during non-work time) report 
lower levels of need for recovery (end-of-day fatigue) (r = -.52; Sonnentag & Fritz, 2007), 
emotional exhaustion (correlations ranging between r = -.34  and r = -.56; Sonnentag & Fritz, 
2007; Taris et al., 2008; see also Fritz, Yankelevich, et al., 2010; Siltaloppi, et al, 2009), 
psychosomatic problems (r = -.47; Sonnentag & Fritz, 2007), and physical complaints (r = 
-.36; Taris et al., 2008). Sonnentag and colleagues conducted a study in which they collected 
survey data assessing levels of psychological detachment, emotional exhaustion and need-for- 
recovery (end of day fatigue) from a sample of protestant pastors (N=136) and also from their 
spouses (N=97) (Sonnentag, Kuttler, & Fritz, 2010). The authors found that low levels of 
psychological detachment from work predicted increased levels of emotional exhaustion and 
need for recovery (short-term fatigue); and the self-reported results from the pastors were in 
agreement with those of their spouses (Sonnentag, Binnewies, & Mojza, 2010). Furthermore, 
Kinnunen, et al. (2011) found that psychological detachment from work fully mediated the 
relationship between job demands and fatigue.
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Studies have also shown that psychological detachment is associated with changes in 
wellbeing over time. For example, Sonnentag, et al. (2010) conducted a longitudinal study 
with human-service employees which showed that low levels of psychological detachment 
from work was associated with increased levels of emotional exhaustion one year later. 
Another longitudinal study (of University faculty members) showed that during a sabbatical 
from work feelings of burnout decreased more for those who detached from work than for 
those who continued to think about work; furthermore, this study showed that those who 
detached psychologically reported higher levels of life satisfaction and positive affect 
(Davidson, Eden, Westman, Cohen-Charash, Hammer, Kluger, et al., 2010). Additionally, 
diary studies have found that employees’ affective states are more favourable on high- 
detachment days (Sonnentag & Bayer, 2005); and that employees reporting higher levels of 
psychological detachment at night report feeling less tired and irritated at work the following 
day (Sonnentag, et al., 2008). These findings suggest that when employees detach from work 
during the evening, they return to work in a more favourable affective state that may help 
them to perform better during the day (Rothbard & Wilk, 2011).
Interestingly, psychological detachment does not just explain differences in 
psychological strain between individuals; it also predicts within-person fluctuations 
(Sonnentag, 2011). For example, in a daily survey study, Sonnentag and Bayer (2005) found 
that people were less fatigued at bedtime on evenings when they succeeded in psychologically 
detaching from work than on evenings where they continued to think about work. This 
finding held when controlling for fatigue at the end of the working day and Sonnentag and 
Bayer speculated that this suggested that psychological detachment may be causally related to 
changes in fatigue. A second daily survey study, using data gathered from 166 public sector 
employees over the course of a week, sho wed that the positive effects of psychologically 
detaching from work in the evening were evidenced the following morning because lower 
levels of fatigue and negative affect (e.g., irritation) were reported, even when sleep quality 
(subjective) and hours of sleep were statistically controlled for (Sonnentag, et ah, 2008).
In summary, there is consistent evidence that job stressors are negatively related to 
psychological detachment during non-work time (Sonnentag, 2011), and positively related to 
work-related rumination (e.g., Querstret & Cropley, 2012); and studies have consistently 
shown that inadequate psychological detachment from work is associated with inadequate 
recovery, for example, elevated levels of fatigue and emotional exhaustion (e.g., see 
Sonnentag & Fritz, 2007; Taris et ah, 2008; Fritz, Yankelevich, et ah, 2010; Siltaloppi, et ah, 
2009). Furthermore, longitudinal studies point to a possible causal relationship (e.g.,
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Sonnentag, et al., 2010; Davidson, et al., 2010). In addition, the effects of psychologically 
detaching from work are evident on a day-to-day basis (e.g., Sonnentag & Bayer, 2005; 
Sonnentag, et al., 2008) indicating the early intervention may prevent longer-term problems. 
However, the majority of research in this area involves research designs which do not allow 
for causal inferences to be drawn (e.g., cross-sectional studies), or where the longer term 
impact of perseverative thinking about work on recovery cannot be explored (e.g., diary 
studies). Furthermore, almost exclusively these studies rely solely on self-report measures and 
consider associations between them. This does not establish whether or not thinking about 
work outside of work extends work-related demands into non-work time by maintaining 
psychophysiological arousal when not at work. In order to argue that work-related rumination 
maintains psychophysiological arousal after work, it is necessary to consider studies which 
have assessed self-report levels of, for example rumination, against indicators of 
psychophysiological arousal and compromised recovery.
2.6. Work-related rumination and psychophysiological arousal2
Stress research over the past fifty years has been dominated by the reactivity model of 
stress which posits that frequent, exaggerated, stress-related psychophysiological activity 
(when a stressful event is occurring or in anticipation of a stressful event) is detrimental for 
health (Linden, Earle, Gerin, & Christenfeld, 1997). For example, according to this 
perspective, people who show a sharp increase in heart rate during a stressful event (e.g., oral 
exam in defence of a PhD thesis), would then be vulnerable to developing cardiovascular 
problems in the longer term. However, research has consistently shown that intermittent stress 
followed by complete recovery builds physiological “toughness” (or resilience); and this 
resilience positively affects the individual’s stress-response system ensuring it activates only 
when required (Winwood, et al., 2007). Therefore, over the past 15 years a shift in paradigm 
towards prolonged activation models has been observed (Linden et ah, 1997; Schwartz, Gerin, 
Davidson, Pickering, Brosschot, Thayer, et ah, 2003; Pieper & Brosschot, 2005).
While reactivity models of stress propose that short-term acute stress reactions are 
most damaging to health, prolonged activation models propose that it is not the intensity of 
the initial reaction, but the total duration of the stress response which is the important factor in 
determining the impact to health (Brosschot, et ah, 2005). Prolonged or repeated stress
2 Please note that physiological measures have not been assessed in any of the studies in the current thesis. The 
literature concerning pshysiological arousal and perseverative cognitions has been thoroughly reviewed in order 
to provide evidence for the theorised relationship between rumination and physiological activation as it relates to 
compromised recovery. The use of physiological measures in occupational research will be discussed in more 
detail in the general discussion (Chapter 7).
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exposure - with sustained arousal - appears to result in damaging health effects, with 
persistent failure to recover after work purported to damage an individual’s health because it 
wears down the body’s resilience systems (McEwen, 1998; Brosschot, et ah, 2006). 
Specifically, where recovery between bouts of stress is not consistently achieved, progressive 
dysregulation within brain arousal processes emerges resulting in a stress-response system 
which is simply no longer responsive (McEwen & Easley, 2003; McEwen, 1998; Sivas, 
Erccin, Tanyolacc, Barcca, Aydog, & Ozoran, 2004; McDonald, 2000). Under these 
circumstances, initially adaptive short-term and reversible reactions may develop into 
negative load effects such as fatigue, psychosomatic complaints, chronic tension and 
unremitting problems with sleep (Geurts & Sonnentag, 2006; Meijman & Mulder, 1998). 
Importantly, and in line with prolonged activation models, people appear able to cope with the 
demands of work provided a consistent level of recovery between work shifts can be achieved 
(de Croon, Sluiter, & Frings-Dresen, 2003; Sluiter, de Croon, Meijman, & Frings-Dresen,
2003). Mobilisation of effort to meet work demands results in short-term psychological (e.g., 
mental fatigue), emotional (e.g., frustration), and physiological (e.g., increased heart rate) 
reactions. These initial reactions, under normal circumstances, will return to pre-stress levels 
during a respite from work demands; therefore, the psychophysiological system recovers in 
advance of the next period of work (Demerouti et al., 2009).
A priority for stress researchers lies in disentangling why, and under what 
circumstances, stress-related psychophysiological activity is prolonged beyond the presence 
of the initial (or anticipated) stressor. In line with prolonged activation models, Brosschot, et 
al. (2006) proposed that perseverative thoughts (e.g., rumination and worry) are likely 
candidates to produce sustained responses to stressful events. According to Brosschot, et al.’s
(2006) 'perseverative cognitions hypothesis' perseverative thoughts, like rumination and 
worry, produce sustained psychophysiological stress responses in the brain and body which 
lead to health problems. In other words, it is not the stressful event itself (e.g., an argument 
with a colleague at work) which negatively affects an individual’s health; instead, it is the 
continued, and repeated, cognitive representation of this event (e.g., by ruminating about the 
argument in non-work time), which sustains the stress response (e.g., elevated HR and BP), 
resulting in ill health (e.g., cardiovascular disease). Evidence in the literature suggests that 
perseverative cognitions have direct physiological effects; however, they also appear to 
mediate the prolonged effects of stressors.
Evidence for the relationship between perseverative cognitions and compromised 
recovery via prolonged activation of psychophysiological systems will now be reviewed. The
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majority of evidence in the following sections comes from the clinical/health literature as 
occupational researchers are only now beginning to consider the link between 
psychophysiological systems and work-related perseverative thoughts. Specifically, the 
effects of perseverative thinking on cardiac activity, blood pressure, and endocrine and 
immune systems will be evaluated.
Effect of perseverative thinking on cardiac activity
Individuals who suffer from chronically elevated heart rate (HR), and/or reduced heart 
rate variability (HRV; measured as the time gap between an individual’s heart beats that 
varies as they breathe in and out) are at higher risk for all-cause mortality (Palatini & Julius, 
1997; Tsuji, Venditti Jr, Manders, Evans, Larson, Feldman, et ah, 1994). Reduced HRV has 
also been associated with increased risk for developing hypertension and other cardiac 
disorders (Thayer & Friedman, 2004; Stein & Kleiger, 1999). Researchers consider the 
impact of rumination and/or worry on HR and HRV because sustained elevated HR and 
reduced HRV are indicators that the stress-response system is active and consequently 
recovery to baseline function cannot be achieved.
There have been many studies considering the impact of worry and/or rumination on 
HR and HRV. For example, trait rumination has been found to predict slower HR recovery 
after anger recall tasks (e.g., Neumann, Waldstein, Sobers, Thayer, & Sorkin, 2001) and after 
completing cognitively stressful tasks (e.g., Roger & Jamieson, 1988). In a study by Roger 
and Jamieson (1988), undergraduate students were fitted with automatic heart rate monitors 
and they then completed questionnaires ahead of completing a cognitive stress task over two 
minutes (Stroop paradigm). At the end of the task, they had a five minute ‘recovery’ period 
(in the experimental room alone with the lights off); after which they completed post- 
experimental questionnaires assessing frequency of perseverative thoughts about the task 
during the rest period. The authors found a positive relationship between the amount of time 
spent ruminating about the task in the recovery period and delayed HR recovery (Roger & 
Jamieson, 1988). However, not all studies find consistent effects, for example, Dua and King 
(1987) found that state, but not trait, worry was related to high HR, and another study found 
only a trend towards slower HR recovery for trait worriers who were exposed to a scary 
situation (Segerstrom, Glover, Craske, & Fahey, 1999).
Ambulatory studies (in which participants wear BP monitors throughout the day 
which intermittently record BP and HR) have shown higher HR and reduced HRV during 
periods of worry that occurred during the day, independent of negative affect or other reported 
stressors (Brosschot, van Dijk, & Thayer, 2003); and that negative emotional valence (not
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emotional arousal) was related to prolonged increased HR after emotional situations 
(Brosschot & Thayer, 2003). Interestingly, in the study by Brosschot and Thayer, the 
increased HR attributed to negative emotion held even when the negative emotions 
consciously passed, suggesting the effect was due to perseverative cognition. Another study 
by Brosschot, et al. (2003) assessed whether waking and sleeping levels of cardiac activity 
(HR & HRV) were predicted by daily stressors (both short- and long-term) and perseverative 
cognition. They found that daytime worry and stressors were associated with increased 
daytime HR and HRV; and that daytime stressors were also associated with night-time HR. 
The authors interpietcd their findings by suggesting that prolonged waking and sleeping 
cardiac activity was influenced by stress during the day before measurement.These studies 
have focussed on assessing the cardiac effects after exposure to a stressor has passed.
There are also several studies assessing cardiac effects associated with anticipation of 
stressors. For example, Spangler (1997) compared HRV during anticipation of, and after 
recovery from, a challenging real life stressor (examination) and a comparable lab stressor 
(memory test). Results showed that HRV was lower during anticipation of, and recovery 
from, the real life stressor when compared to HRV for the lab stressor, even though initial 
reactivity to both stressors was not significantly different (Spangler, 1997). Another study 
assessed stress-related changes in HRV during sleep in 59 healthy men and women after 
exposure to a stress task (Hall, Vasko, Buysse, Ombao, Chen, Cashmere, et ah, 2004). 
Participants were randomly assigned to either a control condition or stress condition (in which 
a standard speech task paradigm was employed to elicit a stress response immediately before 
bed time). HRV was then measured in both groups and the results showed that participants 
from the stress condition exhibited changes in their HRV during sleep consistent with 
continued activation of the stress-response system (Hall, et ah, 2004). This may indicate that 
these individuals were engaging in perseverative cognition about the stressor during their 
sleep.
Effects of perseverative thinking on blood pressure
Blood pressure (BP) is one of the most widely studied stress-related physiological 
measures, and research has shown that high (sustained) BP is a risk factor for the 
development of many different diseases (e.g., cardiovascular disease [CVD] and diabetes) 
(Schwartz, et ah, 2003). The majority of studies assessing the relationship between 
perseverative thoughts and BP deal with hostility and anger; predominantly because hostility 
has been found to be a psychological risk factor for hypertension and CVD (Friedman & 
Booth-Kewley, 1987; Miller, Smith, Turner, Guijaro, & Hallet, 1996; Scheier & Bridges,
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1995). Theoretically, individuals who become angered may have reduced opportunities to 
respond (e.g., because it’s not culturally acceptable to express anger unbounded); therefore, 
they may be more likely to ruminate over a frustrating situation which could result in 
prolonged activation (Brosschot et al., 2006). Studies support this proposition with several 
showing that rumination about angering (or frustrating) situations prolongs BP elevation. For 
example, sustained high BP has been observed after anger recall tasks, and participants who 
continued having angry thoughts (assessed via self-report) during a post-anger recall rest 
period, showed slower recovery to pre-stressor levels of BP (Schwartz, Gerin, Davidson, & 
Christenfeld, 2000; Suchday, Carter, Ewart, Larkin, & Desiderate, 2004). Interestingly, these 
studies found that if  distraction was provided (in the form of visual stimuli), self-reported 
angry thoughts reduced and BP recovery was facilitated (Schwartz, et al., 2000; Suchday, et 
al., 2004). Furthermore, Chambers and Davidson (2000) found that resting levels of BP were 
higher in people reporting high levels of angry rumination.
There are also a few studies which consider the relationship between perseverative 
cognitions (not dealing with anger) and BP levels. For example, Glynn, Christenfeld, & Gerin 
(2002) conducted a laboratory task in which participants were asked to perform a mentally 
demanding task (for 20 minutes), and half of the participants were harassed while doing so. 
After they completed the task, participants returned to the laboratory where they were asked 
to recall their task experience. Participants who were in the harassed condition showed 
elevated BP and HR when recalling their experience and, interestingly these effects held when 
the participants were assessed a week later. Results from another study, in which participants 
completed either emotional tasks, or neutral tasks, showed slower BP recovery for 
participants who had to recall emotional tasks when compared to participants who recalled 
neutral tasks (Glynn, et al., 2002). Several studies have also shown that anticipation before an 
emotional event is associated with raised BP. For example, van Doomen & van Blokland 
(1992) reported that their participants showed elevated BP in anticipation of oral defence of 
their PhD; and elevated BP has also been reported for participants before dental procedures 
(Brand, Gortzak, Palmer-Bovba, Abraham, & Abraham-Inpijn, 1995), and mental arithmetic 
tasks (Contrada, Wright, & Glass, 1984).
Effects of perseverative thinking on endocrine and immune systems
Another way in which researchers have been considering the impact of perseverative 
thoughts on health and wellbeing is by assessing the impact on endocrine and immune 
systems. Chronic activation of the stress-response will impede recovery and is thought to lead 
to increased vulnerability for development of disease states via suppression of the immune
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system (Brosschot et al., 2006). Several studies have shown that perseverative thoughts 
(worry and rumination) are associated with elevated cortisol levels and non-normal immune 
responses (for review see Brosschot et ah, 2006). Cortisol is a hormone released in response 
to stress which primarily functions to make extra glucose available in the blood and to 
suppress immune (and other functions) in order for the organism to mobilise in response to a 
stressful situation, the so-called 6 fight-or-flight’ response (Hoehn & Marieb, 2010). For 
example, Schlotz, Hellhammer, Schulz, & Stone (2004) conducted a study testing whether 
cortisol awakening responses (CARs) were different on weekdays compared with weekend 
days and whether such differences may be explained by chronic work overload and worrying. 
Two hundred and nineteen participants provided saliva samples immediately after awakening 
and 30, 45, and 60 minutes later (to assess CAR) on six consecutive days starting on 
Saturday; and completed standardised questionnaires to assess perceived chronic work 
overload and worrying. The authors found that there was a clear weekend-weekday difference 
in the cortisol response to awakening which was associated with chronic work overload and 
worry; specifically, independent of sex and weekend-weekday differences in time of 
awakening and sleep duration, participants who reported higher levels of chronic work 
overload and worrying showed a stronger increase and higher mean levels of cortisol after 
awakening on weekdays, but not on weekend days (Scholtz et al., 2004). This suggests that 
the stress-response system of these individuals was more chronically activated than 
individuals reporting low levels of work overload and worry. In another study, conducted 
with school teachers’ cortisol levels at 10pm (at the end of a working day) and also CARs on 
the next morning were assessed (Cropley, Rydstedt, Devereux, & Middleton, 2013). Teachers 
were categorised as high or low ruminators and Cropley and his colleagues found that salivary 
cortisol sampled at 10pm was significantly higher in high ruminators compared with low 
ruminators, and that high ruminators showed a flattened CAR the following morning, 
consistent with disturbed sleep.
However, not all studies considering cortisol find such associations. For example, 
Young & Nolen-Hoeksema (2001) conducted a study in which they used a stress test (a mock 
job interview in front of a panel of judges) and collected salivary cortisol to assess 
neuroendocrine response. They found a clear effect of the stressor on salivary cortisol 
secretion; however, they did not find any significant differences in this response for high 
versus low ruminators. The authors noted however, that the task itself failed to cause a 
significant increase in rumination in either group, suggesting the task was not optimal (Young 
& Nolen-Hoeksema, 2001). Recent comprehensive reviews found contradictory results
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regarding rumination and cortisol secretion, and concluded that the ways in which researchers 
conceptualize and assess rumination and the associated cortisol response influences the 
association between rumination and cortisol (Dickerson & Kemeny, 2004; Zoccola & 
Dickerson, 2012).
Other studies have considered markers of immune defence, for example, natural kill 
(NK) cells and leukocytes. NK cells provide rapid responses to virally infected cells and 
respond to tumour formation; and leukocytes (white blood cells) are involved in defending the 
body against both infectious disease and foreign invaders (Segerstrom, Solomon, Kemeny, & 
Fahey, 1998; Thomsen, et ah, 2004). Segerstrom, et al. (1998), assessed the relationship 
between worry and NK cells at three follow-up points after a natural disaster (earthquake) in a 
sample of 47 hospital workers. They found that participants reporting higher levels of worry 
had fewer NK cells than participants reporting low levels of worry; and the authors 
interpreted the results as suggesting that worry may have a detrimental effect on the 
regulation of NK cells (Segerstrom et ah, 1998). In another study, Segerstrom and colleagues 
showed that high levels of worry were related to suppression of an expected elevation in NK 
cells when exposed to a fearful situation (Segerstrom, et ah, 1999). However, interestingly, 
Thomsen, et al. (2004) found that rumination was linked to higher numbers of several types of 
leukocytes, even when controlling for negative affect; and the authors interpreted these 
increases as indicating a higher physiological activation of the immune system. These 
seemingly contradictory findings, in which some studies find a suppression effect for 
perseverative thinking on immune function (e.g., Segerstrom et ah, 1998; Segerstrom et al, 
1999), and some studies find an activating effect for perserverative cognitions on immune 
function (e.g., Thomsen, et ah, 2004), are in line with literature showing that mild acute stress 
may increase the activity in some immunity markers, whereas more severe (chronic) stress is 
more likely to suppress immune function (for review see Segerstrom & Miller, 2004).
Studies have also shown that endocrinological and immunological effects are evident 
in anticipation of stressors. For example, Spangler (1997) assessed physiological stress 
responses (via salivary immunoglobulin A and cortisol) of 23 students during an oral exam at 
the end of a basic course in psychology. They found significantly higher levels of salivary 
immunoglobulin A (IgA; a common marker of immune function) and salivary cortisol during 
the anticipation of the oral examination, when compared with a comparable laboratory 
stressor (memory test). Likewise, Lacey, Zaharia, Griffiths, Ravindran, Merali, and Anisman 
(2000) found that plasma cortisol levels were raised among graduate students (compared 
against matched control participants) one hour before an oral examination. An interesting
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finding in this study was that one coping style (attempts at problem-solving) was negatively 
related to lymphocyte proliferation suggesting it may confer some benefit (Lacey et ah, 2000).
In the occupational literature, results from studies considering physiological arousal 
and work-related demands may also point to a role for perseverative cognitions. Even though 
these studies did not measure perseverative thoughts about work, many of them assessed 
physiological arousal in non-work time. Two systematic reviews revealed that catecholamine 
(e.g., adrenaline) levels (associated with activation of the stress-response system) remained 
elevated after stressful tasks or work periods, suggesting incomplete recovery (Sluiter, et ah, 
2000; Sonnentag & Fritz, 2006). For example, a study showed that catecholamine levels 
during evening hours (among truck drivers) were higher on workdays than on non-workdays 
(Kuiper, Van der Beek, & Meijman, 1998); and another study among Dutch driving 
examiners with varying degrees of workload (assessed as number of examinations a days and 
pauses between examinations), found that adrenaline levels were higher on days with very 
high workload when compared with days with relatively low or medium workload (Meijman, 
et ah, 1992). Interestingly, these raised adrenaline levels persisted throughout evening hours 
for those with higher workloads (Meijman et ah, 1992), which may suggest a prolonged effect 
via perseverative thinking. Another review, considering the impact of long work hours on 
health, provided evidence that people working longer working hours showed sustained 
increases in HR and BP, disturbances in the immune system, and problems with sleep (van 
der Hulst, 2003); factors that point to incomplete recovery, perhaps due to perseverative 
cognitions maintaining physiological arousal.
In summary, for research considering clinical manifestations of perseverative 
cognition (e.g., rumination and worry), the evidence broadly supports a position that 
perseverative cognitions maintain psychophysiological arousal by, for example, enhancing 
HR reactivity (e.g., Dua & King, 1987; Brosschot et ah, 2003), slowing HR recovery (e.g., 
Neumann et ah, 2001; Segerstrom et ah, 1999), reducing HRV (e.g., Brosschot et ah, 2003; 
Spangler, 1997; Hall et ah, 2004), suppressing immune function (e.g., Scholtz et ah, 2004; 
Segerstrom et ah, 1998; Thomsen et ah, 2004; Lacety et ah, 2000), and increasing BP (e.g., 
Schwartz, et ah, 2000; Suchday, et ah, 2004; Glynn et ah, 2002; van Doomen & van 
Blokland, 1992). These results suggest that perserverative cognitions maintain 
psychophysiological arousal thereby interfering with recovery from stress; and these findings 
converge with those from the occupational literature suggesting perseverative cognitions 
about work (work-related rumination or inadequate psychological detachment) are associated 
with inadequate recovery, for example, fatigue (e.g., Sonnentag & Fritz, 2007) and emotional
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exhaustion (e.g., Taris et al., 2008; Fritz, Yankelevich, et al., 2010; Siltaloppi et al., 2009). 
Furthermore, research considering the link between work intensity and physiological arousal 
may also point to a possible role for perseverative cognitions as many of the effects were 
observed in non-work time (see, for e.g., Sluiter, et al., 2000; Sonnentag & Fritz, 2006).
2.7. Is all work-related rumination detrimental to ‘recovery’?
There is a preoccupation in the clinical/health literature with conceptualising 
rumination as a negative process; and the majority of research focuses on repetitive thinking 
about negative experiences. Likewise, the occupational literature regarding psychological 
detachment from work makes an implicit assumption that all thinking about work outside of 
work is equally detrimental to recovery. Furthermore, there are very few empirical studies 
considering possible positive effects of thinking about work in non-work time (Fritz & 
Sonnentag, 2006). This is surprising because research has shown that focusing on the positive 
aspects of one’s work can be beneficial for an individual’s health and wellbeing. For example, 
Gable, et al. (2004) found that communicating positive events about work increased daily 
affect and wellbeing above and beyond the impact of the positive event itself; and thinking 
about successfully completed tasks, or supportive relations at work, has been shown to 
increase positive affect, self-efficacy and wellbeing (Seo, et ah, 2004; Stajkovic & Luthans, 
1998). Furthermore, some studies suggest that thinking about work might have a positive 
impact on ‘innovation’ and ‘creativity’ (Baas, De Dreu, & Nijstad, 2008). In addition, a study 
in the United States found a curvilinear relationship between psychological detachment and 
co-worker reported performance at work (task performance and proactive behaviour) (Fritz, 
Yankelevich, et ah, 2010). Specifically, employees who reported medium levels of 
psychological detachment from work showed the highest co-worker reported job 
performance; whereas employees who reported either low, or very high, levels of 
psychological detachment from work showed relatively poor co-worker reported performance 
at work (Fritz, Yankelevich, et al, 2010). These are interesting findings and, although not 
focused on recovery outcomes, suggest that completely distancing oneself from work 
mentally may not be advantageous.
Fritz & Sonnentag (2006) have proposed that positively thinking about one’s work 
could be a resource-providing experience because it involves a positive re-appraisal of work 
experiences leading to reduced work-related stress. Furthermore, even if work-related 
thoughts during non-work time are not positive, it is still possible that these thoughts will 
result in a positive outcome; for example, a teacher may think about an issue with his/her 
group of students that leaves him/her better able to deal with difficulties as they arise during
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the week (Fritz, Sonnentag, et ah, 2010). Interestingly, Binnewies, Sonnentag, and Mojza 
(2009) found a positive effect of negative work reflection on task performance when they 
partialed out occupational self-efficacy (which they found to be related to negative work 
reflection). This seems to suggest that individuals who feel less able in their roles can benefit 
from reflecting on negative aspects of work when not at work.
Due to findings such as these, a number of authors have suggested that rumination 
may be too broad a term when investigating its effects on recovery and performance. 
Segerstrom, Stanton, Alden, and Shortridge (2003) argued that thoughts should not only be 
distinguished as negative versus positive, but that it is also important to separate thoughts 
based on their purpose (i.e. problem-solving versus searching for meaning). Pravettoni, et al.
(2007) have differentiated between ‘repetitive’ and ‘creative’ rumination; and more recently 
Cropley & Zijlstra (2011), in their broad construct of work-related rumination, have 
differentiated between affective rumination and problem-solving pondering. According to 
Cropley & Zijlstra, the main difference between these two forms of perseverative thinking 
about work lies in the amount of emotional response they evoke. When thinking about work- 
related issues results in a negative emotional response (e.g., frustration, annoyance, feeling 
emotionally fatigued), people are said to be engaging in affective rumination. Often the focus 
of this kind of thinking is not about solving issues but is more akin to rumination found in the 
clinical literature whereby the person is caught up in a negative emotional response loop, 
unable to arrest the process. In contrast, problem-solving pondering is focused on finding 
solutions to work-related problems, or planning how to tackle an uncompleted task at work 
the next day, and the emotional response is not evoked. Problem-solving pondering could 
even be a positive experience, especially if  a solution is arrived at. According to Cropley and 
Zijlstra, problem-solving pondering has similar characteristics to the ‘reflective pondering’ 
facet of the Response Styles Questionnaire (RSQ; Nolen-Hoeksema & Morrow, 1991). 
Reflective pondering is characterised as an adaptive problem-solving strategy used by people 
to confront and alleviate depressive symptoms and over time it is thought to lead to more 
effective problem-solving (Treynor, Gonzalez, & Nolen-Hoeksema, 2003). Problem-solving 
pondering about work-related issues may be goal directed (e.g., thinking about how to 
complete an unfinished task or considering how one might improve one’s performance at 
work), which means that people who ponder work-related issues in non-work time may 
‘switch-off once the goal has been achieved (Martin & Tesser, 1996). No such relief presents 
itself for people who engage in affective rumination about work because it is not characterised 
as goal directed; therefore, the rumination process continues unabated.
Affective rumination and problem-solving pondering are closely linked and share 
significant positive variance; however, there is also a very important difference between them 
which was highlighted in a recent study. Querstret and Cropley (2012) conducted a large 
(N=719) cross-sectional study exploring the relationship between different forms of work- 
related rumination and fatigue. They found that affective rumination was a significant 
predictor both of end-of-day (short-term) work-related fatigue, and of chronic (long-term) 
work-related fatigue (which is closely related to emotional exhaustion), whereas problem­
solving pondering was not. In fact, their results appeared to suggest that problem-solving 
pondering may confer some benefits in the context of recovery from work. The authors 
proposed that it is not thinking about work outside of work per se that is the problem, but 
rather the type of thinking and subsequent level of emotional activation is important 
(Querstret & Cropley, 2012).
Recently, Flaxman, et al. (2012) have highlighted the need to consider the different 
types of work-related cognitions employees are engaging in outside of their working times 
because this may enable a deeper understanding of the psychological processes which impair 
recovery. These authors specify three reasons for doing so: 1) given the large body of research 
suggesting that perseverative thinking is associated with a multitude of negative health 
outcomes (e.g., cardiovascular disease, diabetes; for review, see Brosschot et al., 2006), it is 
not just the employees psychological health which is at risk; 2) worry and rumination have 
been identified as mediators between psychosocial stress and many disease states (Brosschot 
et ah, 2005; Geurts & Sonnentag, 2006), therefore focusing on work-related rumination in the 
context of recovery from work will align the recovery from work literature with prolonged 
activation models of stress; and 3) developing ways to identify employees most prone to 
engaging in different forms of work-related rumination (e.g., affective rumination versus 
problem-solving pondering) will enable the development of targeted interventions (Flaxman, 
et al., 2012).
2.8. Conclusions
There were many challenges in synthesising the evidence reviewed above. First, 
researchers from the occupational literature and clinical literature measure perserverative 
cognition, and define it, in very different ways. For example, in the clinical literature most 
researchers assess the impact of depressive rumination and/or worry on recovery processes 
and wellbeing; however, in the occupational literature, the majority of research considering 
the impact of perseverative cognitions on recovery assesses the impact of psychological 
detachment, that is, the absence of such perseverative thoughts (Sonnentag & Bayer, 2005);
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although more recently, researchers are considering the construct of work-related rumination 
explicitly in their designs (see, e.g., Cropley & Millward Purvis, 2003; Berset, et al, 2011; 
Querstret & Cropley, 2012; Flaxman, et al, 2012). Another challenge is that cross-sectional 
study designs are dominant in the occupational literature making it difficult to assess 
causality; whereas there are more experimental designs employed in the clinical literature 
perhaps strengthening the findings. Furthermore, assessed outcomes in the occupational 
literature are predominantly self-report, whereas researchers from the clinical literature make 
use of self-report alongside more objective measures (e.g., HR, HRV, immune function). 
Finally, participants assessed in studies from these different literature bases vary widely, for 
example, clinical samples (e.g., patients with depression and/or anxiety) pervade the clinical 
literature; whereas in the occupational literature student and general population samples are 
most common. These differences do make comparison between these literature bases 
challenging; however, findings from these two literature bases appear to converge with results 
strongly suggesting that perseverative cognitions (whether they be work-related, past- or 
future-focused) are detrimental to recovery.
Brosschot et al.’s (2006) perseverative cognitions hypothesis, stating that 
perseverative thoughts maintain psychophysiological arousal thereby interfering with 
recovery, appears to be well supported but needs to be assessed with causal study designs 
(e.g., intervention studies and laboratory studies). It is possible that demands from work may 
be extended into non-work time by continuing to think about work-related issues when not at 
work, thereby interfering with recovery (e.g., sleep). However, there is also evidence that not 
all thinking about work outside of work is detrimental; for example, Querstret and Cropley 
(2012) showed that one form of work-related rumination (problem-solving pondering) 
appeared to be less detrimental to recovery (operationalised as work-related fatigue) than 
another form of work-related rumination (affective rumination). Furthermore, other authors 
have shown that positively reflecting about work outside of work may be a resource providing 
experience (e.g., Gable, et al., 2004; Seo, et al., 2004; Stajkovic & Luthans, 1998); and a 
closer inspection of the clinical literature also shows that some studies have not found worry 
or rumination to be damaging to recovery (e.g., Lacey et al., 2000; Thomesen et al., 2004), 
which suggests that some forms of perseverative cognition may be adaptive in some way.
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Chapter 3
Study 1. Assessing treatments used to reduce rumination and/or worry: a systematic
review.
Given the research suggesting that perserverative thinking about work in non-work 
time may be detrimental to recovery from work (see Chapter 2), developing and assessing 
interventions designed to target rumination may be of benefit. The current chapter presents 
the results of a systematic review o f the literature assessing interventions that have been used 
to reduce rumination and/or worry. This systematic review was published in the Clinical 
Psychology Review in 2013 (see ‘Publications arising from thesis’ for full details); therefore, 
to maintain its integrity, it is included in this chapter in its published entirety. As a result, 
there may be some overlap between material in the introduction of this chapter and material 
included in Chapter 2. At the time of preparing this systematic review, there was only one 
study in the occupational literature assessing an intervention to impact perseverative thinking 
about work; however, this study was focussed on increasing psychological detachment from 
work; a construct which includes elements of both physical (e.g., not taking work calls in non­
work time) and psychological (e.g., not thinking about work-related issues in non-work time) 
detachment (Hahn, Binnewies, Sonnentag, & Mojza, 2011). As the study by Hahn et al.
(2011) was not assessing change in rumination or worry, it was not included; therefore, the 
papers included in this review are predominantly from the clinical literature.
3.1. Introduction
The aim of this systematic review was to assess treatments used to reduce rumination 
and/or worry.
The definition of rumination and worry
There are many definitions of worry and rumination. The most often used definition of 
worry suggests that it constitutes a chain of thoughts and images that are affectively negative 
and relatively uncontrollable (Borkovec, Robinson, Pruzinsky, & DePree, 1983; Borkovec, 
Ray, & Stober, 1998). Descriptively, worry is dominated by negatively valenced thought 
activity, most often about negative events we are afraid will occur in the future (Borkovec et 
ah, 1998). However, although worry is often associated with negative effects, it may also 
have some value. For example, day-to-day worries may function to motivate the individual to 
deal with a perceived threat that is causing worry (Davey, 1993); and many of these daily 
worries appear to be related to problem-solving. For example, in a study by Szabo &
Lovibond (2002) students were asked to self-monitor and record worry-related thoughts when
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they worried at least a little. These reported thoughts were then categorised by independent 
raters and over half of the thoughts involved problem solving; for example, worrying about 
how to resolve a dispute with a friend, break up with a respective other, or make a plan for the 
coming day/s. The other half were more stereotypically worry-related thoughts such as 
anticipating bad outcomes or self-blame for events or situations that had not turned out as 
planned. Therefore, worry could be a constructive process (if the process results in a solution 
to a perceived problem) or a non-constructive process (if not focussed on solving a problem; 
or if an appropriate solution cannot be arrived at).
When it comes to rumination, there are many different definitions, all of which share 
the common experience of repetitive, intrusive, negative cognitions (see Papageorgiou & 
Siegle, 2003). Some of these definitions are narrow. For example, Nolen-Hoeksema's (1991) 
well-known definition of depressive rumination suggests that the focus of rumination is on 
one's own depressive symptoms. Other definitions are very broad. For example, Martin and 
Tesser (1996), in their self-regulation model of ruminative thought, define rumination in the 
context of thinking about one's own goals, suggesting that this thinking may occur in the 
absence of immediate environmental cues. According to Martin and Tesser (1996) there are 
three mechanisms by which ruminative thinking can be stopped: distraction, disengagement 
from the goal, and goal attainment.
The link between rumination and worry
Recurrent negative thinking or thought is a primary component of mood-related 
emotional disorders. Research regarding rumination and/or worry has been dominated by 
clinical/health psychology, with rumination and worry thought to be implicated in the 
aetiology of a number of psychological disorders, for example, depression and anxiety 
(Lyubomirsky, et al., 1998; Mellings & Alden, 2000), and associated with increased physical 
symptom reporting (Hazlett & Haynes, 1992), intrusive off-task thoughts (Sarason, Pierce, & 
Sarason, 1996), negative self-evaluations, diminished feelings of control and feelings of 
helplessness (Lyubomirsky, et ah, 2003). Furthermore, laboratory studies have shown 
prolonged physiological arousal and delayed recovery in individuals who ruminate or who are 
asked to recall stressful events (Glynn, et ah, 2002; Ironson, Taylor, Boltwood, Bartzokis, 
Dennis, Chesney, et ah, 1992; Lampert, Jain, Burg, Batsford, & McPherson, 2000; Roger & 
Jamieson, 1988).
Barlow and DiNardo (1991) proposed that worry is “fundamentally a presenting 
characteristic of all anxiety disorders with the possible exception of simple phobia” (p. 115); 
and worry also occurs frequently in major depression (Chelminski & Zimmerman, 2003).
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Although studies tend to examine worry in relation to anxiety and rumination in relation to 
depression, a few studies have looked at the effects of both of these forms o f repetitive 
thinking. For example, Segerstrom, Tsao, Alden, and Craske (2000) examined the effects of 
these processes concurrently and found that repetitive thought of either kind was related to 
both anxious and depressed symptoms. More recently, McLaughlin, Borkovec and Sibrava
(2007) induced worry and rumination in a student sample to assess whether or not they 
affected mood in the same, or different, ways. They found that worry and rumination were 
both associated with increases in anxiety, depression and negative affect, and with decreases 
in positive affect. Interestingly, their analysis also indicated that shifting from worry to 
rumination resulted in decreased anxiety and increased depression; and shifting from 
rumination to worry created an opposing pattern.
Therefore, when the two forms of thinking occur sequentially, it appears worry is 
associated with predominantly anxious affect, and rumination is associated with 
predominantly depressive affect. As such, both processes appear to lead to the generation of 
negative mood states; with the different outcomes reflective of the focus or content of 
rumination or worry respectively. These findings are further supported by the results o f prior 
studies conducted separately on worry and rumination. For example, Segerstrom, et al. (2003) 
found that negative affectivity is generated by negative thinking of any type; Chelminski & 
Zimmerman (2003) found that worry occurs in depression; and Nolen-Hoeksema (2000) 
found that rumination predicts the onset of anxiety. These findings suggest a shared 
component to these forms of repetitive thinking and a considerable research base supports this 
showing that anxiety and depression are frequently comorbid (Brown & Barlow, 1992;
Brown, Campbell, Lehman, Grisham, & Mancill, 2001; Kessler, Sonnega, Bromet, Hughes, & 
Nelson, 1995; Kessler, Stang, Wittchen, Ustun, Roy-Bume, &Walters, 1998). This 
comorbidity may be explained in a number of ways: firstly, it is possible that having one 
disorder increases the risk of developing another; alternatively, it is possible that anxiety and 
mood disorders may develop from the same underlying predisposition (Barlow, 2002).
In line with the notion that these disorders may develop from the same underlying 
predisposition, one possibility is that both of these disorders are underpinned by a similar 
cognitive process. For Brosschot, et al. (2006) rumination and worry represent different but 
related manifestations o f the same underlying cognitive process. The difference in these 
constructs is reflected in a different focus of “content” (e.g., future focussed in worry; past 
focussed in rumination); however, they are purported to share an underlying cognitive process 
which maintains psychophysiological arousal. This process is labelled ‘perseverative
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cognition’ and is defined as: “the repeated or chronic activation of the cognitive 
representation of one or more psychological stressors” (Brosschot et al., 2006, p.l 14). Our 
unique ability as humans means that we can look back and learn from the past, and we can 
look ahead to plan for the future; however, this may also lead to ‘ruminating’ about the past, 
or ‘worrying’ about the future (Brosschot, Verkuil & Thayer, 2010). While psychological 
stressors themselves do not involve direct physical danger, they are composed of perceived 
threats to the physical or psychological integrity of the individual (Broschott et al., 2010). It is 
these cognitive representations, or thoughts, that result in a “fight-or-flight” response (Frijda, 
1988), which is followed by a cascade of biological and physiological changes in the body. 
These changes begin in the brain and cause peripheral responses to stress such as increased 
heart rate and blood pressure; and higher levels of stress hormones such as cortisol (Lovallo,
2004).
Evidence in the literature suggests that perseverative cognition (e.g., rumination and 
worry) in addition to having direct physiological effects, also mediates the prolonged effects 
of stressors. Some researchers have considered the relationship between rumination/worry 
and somatic disease or somatic complaints; with suggestive evidence for a prospective 
relationship. For example, Brosschot & van den Doef (2006) reported that a total of 1 week's 
worry duration was prospectively related to health complaints in high school and college 
students. Trait rumination has been prospectively related to self-reported physical health 
issues one year later (Thomsen et al., 2004); and cross-sectional relationships have been 
found between trait rumination and health complaints (Lok & Bishop 1999) and between 
frequency of worry about conflicting goals and somatisation (Emmons & King, 1988). 
Furthermore, with regards to verifiable disease outcome, a tendency to worry has been shown 
to predict a second myocardial infarction (Kubzansky, Kawachi, Spiro, Weiss, Vokonas, & 
Sparrow, 1997).
Other researchers have considered the relationship between worry/rumination and 
endocrine, neuroendocrine and physiological responses (e.g. cardiac activity; blood pressure). 
Chronic activation of the hypothalamic-pituitary-adrenal axis (predominantly cortisol release) 
is purported to increase an individual's susceptibility to many disease states. This is thought to 
be due to suppression of the immune system which has multiple pathological effects, for 
example, dysregulation of metabolism and hippocampal degeneration (Brosschot et al., 2006). 
Several studies have shown that rumination and worry are associated with abnormal immune 
responses and elevated levels of cortisol. For example, trait rumination has been associated 
with higher morning salivary cortisol (Schlotz, et al., 2004); and a higher number of several
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types of luekocytes (white blood cells of the immune system involved in defending the body 
against disease; Thomsen et ah, 2004). Other studies have reported that participants reporting 
high levels of trait worry had fewer natural killer (NK) cells (Segerstrom, et al. 1998); and 
that high trait worry was related to suppression of an expected increase in NK cells when 
exposed to fear-evoking situations (Segerstrom, et ah, 1999).
People with chronically elevated heart rates (HR), and reduced heart rate variability 
(HRV; an indicator of parasympathetic activity), are at increased risk for all-cause mortality 
(Palatini & Julius, 1997); and reduced HRV has also been associated with increased risk of 
developing hypertension and other cardiovascular disorders (Thayer & Friedman, 2004; Stein 
& Kleiger,1999). A sustained level of high blood pressure (BP) is also a risk factor for many 
diseases including cardiovascular disease (CVD) and diabetes (Schwartz et al., 2003). 
Researchers have shown that both dispositional measures of, and experimentally induced, 
worry are associated with low HRV and high HR (Lyonfields, Borkovec & Thayer, 1995; 
Thayer, Friedman & Borkovec, 1996). Furthermore, trait rumination has been associated with 
slower HR recovery after cognitive stress tasks (Roger & Jamieson, 1988); and state, but not 
trait, worry has been related to high HR (Dua & King, 1987). Elevated BP has also been 
associated with anticipation before emotional events in several studies; for example, in 
students anticipating oral defence of their PhD (van Doomen & van Blokland, 1992), prior to 
dental treatment (Brand et al., 1995), and mental arithmetic (Contrada, et al., 1984). In 
addition, multiple studies showed that emotional reactivity (which is strongly related to worry 
and rumination) was positively related to resting BP (Melamed, 1987), ambulatory BP 
(Melamed, 1996), and to high risk levels of lipids (fats) in blood plasma (Melamed, 1994).
Taken together, these findings appear to suggest that perseverative cognition (e.g., 
rumination, worry) is associated with decreased parasympathetic activity and increased 
sympathetic nervous system activity (Brosschott et al., 2006). Decreased parasympathetic 
activity suggests that rumination and/or worry are likely and independent risk factors for 
CVD; furthermore, low parasympathetic activity has also been found to characterise 
depression and anxiety disorders (Lyonfields et al., 1995; Thayer et al., 1996; Friedman & 
Thayer, 1998; Friedman, Thayer, Borkovec, Tyrrell, Johnsen, & Colombo, 1993). 
Interestingly, depression and anxiety are increasingly documented as important risk factors 
for cardiovascular and other disorders (e.g., Kawachi, Colditz, Ascherio, Rimm, Giovannucci, 
Stampfer, et al., 1994; Wulsin, Vaillant & Wells, 1999). Therefore it is possible that worry 
and rumination may serve as mediators of the relationship between anxiety and depression 
with CVD (Brosschot et al., 2006).
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Another possibility is that anxiety and depression are underpinned by a shared mood 
trait such as negative affect (McLaughlin et ah, 2007). Watson, Clark, & Tellegen (1988) 
characterise negative affect (NA) as a general dimension of subjective distress and 
"unpleasurable engagement that subsumes a variety of aversive mood states" (p. 1063); for 
example, fear, nervousness, guilt, contempt, anger, and disgust. Trait NA has been shown to 
roughly correspond to the personality factor anxiety/neuroticism; and Tellegen has also 
suggested that high levels of NA (both state and trait) are major distinguishing features of 
depression and anxiety, respectively (Tellegen, 1985). McLaughlin et al. (2007) suggest that 
this is the shared underlying factor which fosters rumination and/or worry. The positions of 
Brosschot et al. (2006) and McLaughlin et al. (2007) are compatible in as much as a 
predisposition to engage in perseverative cognition with a negative focus may potentially be 
causal in the development of anxiety and/or depression. Worry and rumination appear to 
worsen, not resolve, negative emotional states (Morrow & Nolen-Hoeksema, 1990; Nolen- 
Hoeksema & Morrow, 1993); furthermore, both forms of perseverative cognition are 
associated with over-general memory and a high level of abstract as opposed to concrete 
processing (e.g., Watkins & Teasdale, 2001; Williams, 1996). In a comprehensive review, 
Brosscot et al. (2006) suggested that perseverative cognition (e.g., rumination, worry) may be 
part of a causal chain that can lead to long-term health consequences, including 
cardiovascular disease and other chronic conditions and illnesses. A position that appears to 
be supported by the research presented above. Given the prevalence of perseverative 
cognition (e.g., rumination, worry) in the aetiology of different illnesses and conditions, it is 
important to understand what interventions may be useful in reducing the incidence of 
rumination and/or worry.
3.1.1. Objectives
The objective of this systematic review was to assess treatments used to reduce 
rumination and/or worry.
3.1.2. C riteria for inclusion/exclusion
Study aims and design. An initial review of the literature highlighted that there were 
very few studies explicitly designed to target rumination or worry. Therefore we expanded 
our inclusion criteria such that studies had to either: 1. explicitly treat rumination/worry; or 2. 
include secondary measures for the effects of treatment on rumination/worry. Studies in 
which rumination or worry was measured, but where they were only tested as 
mediators/moderators for changes in other study variables, were not included. The following 
study designs were eligible for inclusion: randomised controlled trials (RCT); randomised
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clinical controlled trials; clinical controlled trials; waitlist controlled trials; randomised trials; 
cohort studies; quasi-experimental studies.
Study status. Only articles from peer reviewed journals (January, 2002 -  Dec, 2012) 
and written in English were eligible for inclusion. We limited our search to research published 
from 2002 to 2012 because we were interested in understanding the current landscape with 
regards to treatments utilised in the reduction of rumination and/or worry.
Participants. This review considered studies of adults (>18 years o f age) only. We 
included studies where participants were drawn from both clinical and non-clinical (e.g., 
general population, students) populations. Studies including participants with depression, 
anxiety (or a specific anxiety disorder, e.g., social phobia, generalised anxiety disorder, etc.) 
or a mixture of depression and anxiety were eligible for inclusion in the review. Studies 
including participants with learning disabilities or severe mental disorder (e.g., schizophrenia, 
bipolar disorder, depression with psychotic symptoms, psychosis, serious suicidal thoughts) 
or alcohol or substance abuse were not eligible for inclusion.
Types of outcome measures. Studies were eligible for inclusion if they utilised 
primary or secondary measures for rumination and/or worry: for example, Ruminative 
Response Scale (RRS; Nolen-Hoeksema, 1991), or equivalent; Penn State Worry 
Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990), or equivalent.
3.1.3. Search strategy for identification of studies.
The following electronic databases were examined in December, 2012: PsycINFO; 
PsycARTICLES; Medline; the Cochrane Library database of systematic reviews; and the 
Centre for Reviews and Dissemination (CRD) database. The search in Psyclnfo,
Psyc ARTICLES and Medline made use of the following search terms: 1 Rumination; 2 
Ruminât* AND thought(s) OR thinking; 3 Perseverative AND thought(s) OR thinking; 4 
Repetitive AND thought(s) OR thinking; 5 Intrusive AND thought(s) OR thinking; 6 
Negative AND thought(s) OR thinking; 7 Worry; 8 Worry AND thought(s) or thinking; 9 
Anxi*; 10 Anxi* AND thought(s) OR thinking; 11 Stress AND thought(s) OR thinking; 12 
Depress* AND thought(s) OR thinking; 13 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR 
#8 OR #9 OR #10 OR #11 OR #12 AND “intervention” OR “randomis(z)ed controlled trial” 
OR “RCT” OR “Controlled trial” OR “Waitlist controlled trial” OR “Randomis(z)ed trial”
OR “Cohort” OR “Quasi-experimental”. The search in CRD and Cochrane Library databases 
made use of the following terms: 1 Rumination; 2 Perseverative AND thought(s) OR 
thinking; 3 Repetitive AND thought(s) OR thinking; 4 Intrusive AND thought(s) OR 
thinking; 5 Negative AND automatic thought(s) OR thinking; 6 Worry; 7 Stress; 8 Depression
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AND thought(s) OR thinking. Brackets indicate where search terms were entered twice with 
the different spellings. Search terms were selected based on common key terms identified 
during an initial search of the literature and related reviews.
3.2. Methods
The authors screened abstracts and titles of articles against the inclusion criteria and 
full text versions of potentially relevant articles were obtained for more detailed analysis. In 
total, 108 articles were obtained and reviewed. O f these, 89 were excluded from this review 
for the following reasons: not intervention study, no measure of rumination or worry (or 
rumination/worry measured but direct effects not reported), sample not adults, participants 
inappropriate, duplicate data (outcomes reported elsewhere), and sample too small (e.g., case 
studies). The remaining 19 articles were included in this review. Figure 3.1 shows a summary 
of study selection and exclusion.
Figure 3.1. Flow chart of study selection
Studies included in the 
review 
i\ -  19
Full text versions obtained 
and reviewed 
ir = 108
Potentially relevant articles 
identified and scr eened for 
retrieval 
n = 408 Excluded, u = 300
Not intervention study =281 
Case stud\'=1
Participants inappr opriate^ =15 
Not English = 3
Excluded, n = 89 
Not intervention = 53 
No ruruination/wony^ = 26 
Sample not adults = 4 
Participants inappropriate* = 1 
Duplicate data = 2 
Sample too smalP= 3
* learning disabled or severe mental illness;  ^or rumination/wony measured 
but only used to test mediation or moder ation.  ^case studies
3.2.1. Description of included studies
The search of the databases resulted in 19 articles meeting the inclusion criteria 
(N=1778). Details of included studies can be seen in Table 3.1, and details of treatment 
duration and protocols can be reviewed in Table 3.2. The majority of studies were described 
as randomised controlled trials (RCT; N=15); two were studies described as waitlist 
controlled designs (WLC), and two studies were described as randomised designs (with no 
control group). Seven studies drew their participants from clinical environments (e.g.,
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hospitals; GP practices); four studies utilized students; and eight studies were run with 
participants recruited from the general population. Measures of rumination and/or worry were 
included in the majority of studies as secondary measures. However, one study (Watkins, 
Mullan, Wingrove, Rimes, Steiner, Bathurst, et ah, 2011) tested an intervention specifically 
designed to reduce rumination; and other studies stipulated that measuring change in 
rumination and/or worry was a primary aim (Andersson, Paxling, Roch-Norland, Ostman, 
Norgren, Almlov, et ah, 2012; Campbell, Labelle, Bacon, Paris, & Carlson, 2012; Ekkers, 
Korrelboom, Huijbrechts, Smits, Cuijpers, & van der Gaag, 2011; Jain, Shapiro, Swanick, 
Roesch, Mills, Bell, et ah, 2007; Wolitzky-Taylor & Telch, 2010). Most studies assessed 
change in either worry (N=9) or rumination (N=8), however two studies (Robins, Keng, 
Ekblad, & Brantley, 2012; van Aalderen, Bonders, Giommi, Spinhaven, Barendregt, & 
Speckens, 2012) assessed change in worry and rumination.
Table 3.1. Details of included studies
Study Country Study
type
Sample type Gender
mix
Sample
size
Attrition 
Rate (N)
Andersson, et ah (2012) Sweden RCT Clinical; GAD mixed N=81 7% (6)
Campbell, et ah (2012) Canada WLC Clinical; cancer patients female N=76 17% (13)
Ekkers, et ah (2011) Netherlands RCT Clinical; Dep; >65yrs mixed N=93 26% (24)
Feldman, et ah (2010) USA Rand Students female N=190 0%
Jain, et ah (2007) USA RCT Students mixed N=104 22% (23)
Leichsenring, et ah (2009) Germany Rand Clinical; GAD mixed N=57 8% (5)
Paxling, et ah (2011) Sweden RCT Gen Pop’n; GAD mixed N=89 8% (7)
Robins, et ah (2012) USA WLC Gen Pop’n mixed N=56 26% (15)
Robinson, et ah (2010) Australia RCT Gen Pop’n; GAD mixed N=150 7% (12)
Shapiro, et ah (2008) USA RCT Students mixed N=47 6% (3)
Steinmetz, et ah (2012) USA RCT Hurricane Ike survivors mixed N=56 5.5%(10)
Titov, et ah (2010) Australia RCT Gen Pop’n; GAD; PD; SP mixed N=86 16% (14)
Van Aalderen, et ah (2012) Netherlands RCT Clinical; Dep mixed N=205 6% (14)
Vollestad, et ah (2011) Norway RCT Gen Pop’n; GAD; PD; 
SAD
mixed N—7 b 14% (11)
Watkins, et ah (2009) England RCT Gen Pop’n; Dys mixed N=60 0% (0)
Watkins, et ah (2011) England RCT Clinical; Dep mixed N=42 9.5% (4)
Watkins, et ah (2012) England RCT Clinical; Dep mixed N=121 15%(18)
Westra, et ah (2009) Canada RCT Gen Pop’n; GAD mixed N=76 18% (14)
Wolitzky-Taylor & Telch 
(2010)
USA RCT Students; academic worry mixed N =113 26% (29)
Study type: RCT=Randomised Controlled Trial; WLC=Waitlist Controlled Trial; Rand=multiple randomised 
treatment groups, no control group. Sample type: GAD=Generalised Anxiety Disorder diagnosis; PD=Panic 
Disorder diagnosis; SP=Social Phobia diagnosis; SAD=Social Anxiety Disorder diagnosis; Dys=dysphoria (sub- 
clinical low mood); Dep=Depression diagnosis; clinical=participants recruited from clinical environment (e.g. 
hospital; GP practice); Gen Pop’n=recruited from general population
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The majority o f studies (N=14) assessed treatments that were delivered face-to-face 
either in group format or one-to-one; however, five studies assessed Internet-based 
interventions. Four of these studies assessed Internet-based cognitive behaviour therapy 
(iCBT) against other Internet-based treatments (Andersson, et ah, 2012; Paxling, Almlov, 
Dahlin, Carlbring, Brieholtz, Eriksson, et al, 2011; Robinson et ah, 2010; Titov, Andrews, 
Johnston, Robinson, & Spence, 2010); whilst the other study assessed a web tool (My 
Disaster Recovery website) which was developed specifically for survivors of Hurricane Ike 
in the USA (Steinmetz, Benight, Bishop, & James, 2012), against an information only 
website. Andersson, et ah (2012) compared iCBT with Internet-based psychodynamic 
treatment (iPDT) in participants with generalised anxiety disorder (GAD); Paxling, et ah 
(2011) assessed the efficacy of iCBT against a waitlist control condition for participants with 
GAD; Robinson, et ah (2010) compared the efficacy o f clinician assisted iCBT to technician 
assisted iCBT in participants with GAD; and Titov, et ah (2010) compared the efficacy o f 
iCBT against a waitlist control condition for a mixed sample o f anxiety disorders (GAD, 
social anxiety disorder [SAD], and panic disorder [PD]).
In the case of interventions delivered face-to-face, three studies compared CBT-based 
interventions against either waitlist control conditions or other interventions. Leichsenring, et 
ah (2009) compared the efficacy of CBT against short-term psychodynamic psychotherapy 
for participants with GAD; Watkins, et ah (2011) compared rumination-focussed CBT plus 
treatment as usual against treatment as usual alone in participants with depression; and 
Westra, Arkowitz, & Dozois (2009) assessed the effect of adding motivational interviewing 
techniques to CBT for participants with GAD. Seven studies assessed mindfulness-based 
interventions against either waitlist control conditions or other treatments. Out of these seven 
studies, four studies assessed the efficacy of mindfulness-based stress reduction (MBSR). 
Campbell, et ah (2012) assessed the effect of participation in MBSR on attention, rumination 
and resting blood pressure in female cancer patients; Robins, et ah (2012) assessed the effect 
of participation in MBSR on emotional experience and expression; Shapiro, Oman, Thoresen, 
Plante, and Flinders (2008) compared MBSR against another meditation-based relaxation 
programme - Easwaran’s Eight Point Programme (EPP) -  for change in mindfulness; and 
Vollestad, Sivertsen, and Nielsen (2011) assessed the efficacy of MBSR in the treatment of 
anxiety. The remaining three studies assessed other mindfulness-based treatments. 
Specifically, Feldman, Greeson, and Senville (2010) compared mindful-breathing, 
progressive muscle relaxation, and loving-kindness meditation for effect on negative reactions 
to repetitive thoughts; Jain, et ah (2007) compared mindful-meditation to relaxation training
for their effects on distress, positive states of mind, rumination and distraction; and van 
Aalderen, et al. (2012) assessed mindfulness-based cognitive therapy for the treatment of 
depression. Finally, in the remaining four studies, Ekkers, et al. (2011) assessed competitive 
memory training (COMET) in the treatment of depression and rumination; Watkins, Baeyens, 
and Read (2009) compared concreteness training (CNT) against bogus CNT for the treatment 
of dysphoria; Watkins, et al. (2012) compared guided self-help concreteness training against 
guided self-help relaxation training in the treatment of depression; and Wolitzky-Taylor and 
Telch (2010) compared worry exposure against expressive writing and Audio-photic 
stimulation (APS) for the reduction of academic and general worry in students.
Treatment duration ranged from a single 90 minute session with testing immediately 
after the session (Feldman, et al., 2010), to a maximum of 30 weeks of treatment 
(Leichsenring, et al., 2009); however, in the majority of studies (N=15) treatment varied from 
4 weeks to 8 weeks. For most studies, treatment occurred on a weekly basis, either through 
online modules to be completed in the Internet-based treatments or through face-to-face 
sessions with therapists either in group format or one-to-one format. Change in rumination 
and/or worry scores was assessed pre- and post-treatment in all studies, and 12 studies also 
reported follow-up data. Follow-up periods ranged from two months to three years; however, 
most studies followed up between three and six months post-treatment.
3.2.2. Methodological quality and treatment integrity
The 19 studies included in this review were assessed by both authors separately; and 
then together. Any disagreements were resolved by discussion between the authors. 
Methodological quality of included studies
We assessed the included studies against three criteria from Jadad, Moore, Carroll, 
Jekinson, Reynolds, Cavanagh, et al. (1996; participants randomised; study described as 
double blinded; and withdrawals/drop-outs described; see Table 3.3, below), and against one 
other criterion developed by the authors for this study (quality of statistical analysis). We’ve 
made our assessment of the above criteria based on the information provided in the published 
studies.
Participants randomised. According to Jadad, et al. (1996): “A method to generate 
the sequence of randomization will be regarded as appropriate if it allowed each study 
participant to have the same chance of receiving each intervention and the investigators could 
not predict which treatment was next” (p.l 1). In this review, and in line with the guidelines 
from Jadad et al., if the study was described as randomised (which included the use of words 
such as randomly, random, and randomisation) we awarded the study one point. If the method
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of randomisation was described and it was appropriate (e.g., table o f random numbers, 
computer generated, etc.) we gave the study an extra point; however, if  the method of 
randomisation was described and it was inappropriate (e.g., methods of allocation using date 
of birth, date of admission, hospital numbers, or alternation), we deducted a point. The range 
of possible points for randomisation was 0-2.
Eleven studies were awarded 2 points as their method of randomisation was well 
described and appropriate; two studies (Campbell, et al., 2012; Feldman, et al., 2010) received 
0 points because they did not randomise participants; and six studies received 1 point for a 
number of reasons. Firstly, some of the studies stated that participants were randomised but 
did not provide detail on the randomisation process (Leichsenring, et al., 2009; Robins, et al., 
2012; Vollestad, et al., 2011; Watkins, et al., 2009). These studies may have employed 
appropriate processes o f randomisation but the lack of detail made it difficult for us to assess; 
and best practice suggests that randomisation processes should be reported in full. Secondly, 
one of the studies had a good randomisation process but then participants changed condition 
after randomisation had occurred (Shapiro, et al., 2008); and finally, one study employed 
restricted randomisation (Steinmetz, et al., 2012).
Study described as double-blinded. According to Jadad, et al. (1996) “a study must 
be regarded as double blind if  the words “double blind” are used” (p. 11). Where studies used 
the words “double blind” we awarded one point. We then gave an additional point if  the 
method of double blinding was described and it was appropriate; however, where the method 
of double blinding was described and it was not appropriate, we deducted a point. Therefore 
the range of possible scores for this criterion was 0-2. None of the studies included in this 
review were described as double blinded and therefore all received 0 as their score for this 
criterion. This does not reflect poorly on the designs of these studies. In reality, it is often very 
difficult to achieve double-blinding in studies in which participants are receiving 
psychological therapeutic interventions, especially when these interventions are delivered to 
participants in groups.
Withdrawals / drop-outs described. According to Jadad, et al. (1996) participants 
who were included in the study but did not complete treatment or who were not included in 
the analysis must be described. It is considered good practice to detail the number o f  
withdrawals or drop-outs and to state the reasons for this. In order for a study to be awarded a 
point for this criterion, they must have included a statement with regards to withdrawals/drop­
outs. Where a study has included no such detail they were not awarded a point. The range of 
possible points for this criterion is 0-1. Ten studies received 1 point for this criterion. The
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remaining nine studies received 0 points as they did not include a statement with regards to 
reasons for participants withdrawing/dropping out.
Table 3.3. Methodological quality of included studies
Study name Participants
randomised?
(0-2)
Study described as 
double-blinded? 
(0-2)
W ithdrawals/drop­
outs described? 
(0-1)
Total
score
(0-5)
Andersson, et al. (2012) 2 0b 0e 2
Campbell, et al. (2012) 0a 0b 1 1
Ekkers, et al. (2011) 2 ob 1 3
Feldman, et al. (2010) 0a ob 0 0
Jain, et al. (2007) 2 ob 1 3
Leichsenring, et al. (2009) l d ob 1 2
Paxling, et al. (2011) 2 ob 1 3
Robins, et al. (2012) l d ob 0e 1
Robinson, et al. (2010) 2 ob 0e 2
Shapiro, et al. (2008) Ie ob 1 2
Steinmetz, et al. (2012) l f ob 0e 1
Titov, et al. (2010) 2 ob 0 2
Van Aalderen, et al. (2012) 2 ob 1 3
Vollestad, et al. (2011) ld ob 1 2
Watkins, et al. (2009) ld ob 0e 1
Watkins, et al. (2011) 2 ob 1 3
Watkins, et al. (2012) 2 ob 1 3
Westra, et al. (2009) 2 ob 0e 2
Wolitzky-Taylor & Telch (2010) 2 ob 0e 2
Higher scores = better study quality; aNo randomisation or method of randomisation not appropriate; ^Not 
described as double blinded; cNo description of reasons for participants dropping out or withdrawing; dStudy 
states participants randomly allocated to groups but provides no detail on process; eGood randomisation 
process but participants allowed to change groups after randomisation due to schedule clashes; ^Restricted 
randomisation
Quality of statistical analysis. With regards to statistical analysis we were interested 
in the risk of introducing bias through the use of inappropriate techniques used when 
conducting intention-to-treat (ITT) analysis; or if the authors did not complete ITT analysis 
when a significant number of participants dropped out of treatment. In almost all randomised 
study designs, participants dropping out of treatment results in missing data. If there are only 
a few missing outcomes this will not be of major concern; however, when attrition rates are
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high, the method of dealing with missing data becomes important. Missing data is common 
and one review found that in approximately half of all RCTs outcomes were missing for more 
than 10% of participants (Wood, White, & Thompson, 2004). If authors decide to omit data 
for participants whose data is incomplete, instead only analysing “completers” of treatment, 
this approach loses power, and bias may be introduced (Altman, 2009). Best practice dictates 
that ITT principles be adopted in all randomised trials. For example, the Consolidated 
Standards of Reporting Trials (CONSORT) statement for improving the quality o f reports of 
RCTs states that all participants in each group should be analysed by “intention-to-treat” 
principles (Moher, Schulz, & Altman, 2001). In an ITT analysis all randomised participants 
are included in the analysis in their allocated groups, irrespective of treatment adherence or 
completion (Altman, 2009).
When we assessed the 19 studies in this review against this criterion, we evaluated the 
following points: Was ITT analysis performed?; If ITT analysis was not performed, was this 
appropriate (i.e., no drop-outs)?; If ITT analysis was performed, what was the method used 
for data imputation?; If ITT analysis was performed, were the results from both the ITT and 
‘completer’ samples reported? We also considered the attrition rate as studies with lower 
attrition rates would suffer less with regards to impact of data imputation. The majority of 
studies (N=15) stated that ITT analysis was performed. Out of the four studies which did not 
perform ITT analysis, in two studies (Feldman, et al., 2010; Watkins, et al., 2009), ITT 
analysis was not appropriate as the study design precluded attrition; however, the other two 
studies (Robins, et al., 2010; Westra, et al., 2009) only reported “completers” and this may 
have introduced significant bias in the results as the attrition rates were relatively high (26% 
and 18% respectively). Therefore, these studies may have overestimated the efficacy o f 
treatment and the results should be viewed with caution.
One of the main issues surrounding ITT analysis is how missing data is dealt with.
One of the simplest and most commonly used method of imputing missing data is “last 
observation carried forward” (LOCF) analysis, in which missing final values of the outcome 
variable are replaced by the last known value before the participant was lost to follow-up. 
Even though this is a simple and easy method, there are strong grounds for not using it. LOCF 
assumes that the missing final value/s would be the same as the last recorded value/s; and this 
assumption is often implausible because dropping-out or withdrawing from treatment is likely 
to be associated with response to treatment (e.g., failure to respond; Altman, 2009). In studies 
of therapeutic or psychological treatments, often participants are assessed prior to treatment 
commencing, immediately after the end of treatment, and then they are followed up some
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time after treatment was finished (e.g., 6 months). If the last available observation is the pre­
treatment observation (because the participant dropped out after randomisation but before 
treatment completion), there is obvious scope for the introduction of bias, especially when the 
participant attrition rate is high. Simple imputation methods (like LOCF) overestimate the 
reliability and precision of estimates, and the power of the study to assess the treatment.
When data is missing, the sample size is reduced; however, simple imputation methods fail to 
take this into account and therefore tend to underestimate the variability of the results. There 
are other methods for imputing missing data (e.g., mixed model analyses; multiple 
imputation) which carry less risk of bias but these are more difficult to perform and thus, the 
LOCF method remains dominant.
In the studies in which ITT analysis was performed, nine studies (Campbell, et al., 
2012; Jain, et al., 2007; Leichsenring, et al., 2009; Robinson, et al., 2010; Steinmetz, et al., 
2011; Titov, et al., 2010; Vollestad, et al., 2011; Watkins, et al., 2011; Watkins, et al., 2012) 
employed the LOCF method for data imputation; and five o f these studies (Campbell, et al., 
2012; Jain, et al., 2007; Titov, et al., 2010; Vollestad, et al., 2011; Watkins, et al., 2012) had 
an attrition rate of greater than 10 percent. However, Jain, et al. (2007) and Vollestad, et al. 
(2011) evidenced best practice by reporting results for both ‘completer’ and ITT samples 
providing assurance that the attrition rate did not compromise reported results; and Watkins, 
et al. (2011) and Watkins, et al. (2012) conducted sensitivity analysis to ensure that drop-outs 
did not adversely affect their results. Therefore, these four studies have mitigated the risk of 
using LOCF method. Campbell, et al. (2012) and Titov, et al. (2010) only reported ITT 
sample results and both had relatively high attrition rates (17% & 16% respectively); 
therefore their results may have been biased and should be viewed with caution. The 
remaining three studies using the LOCF method (Leichsenring, et al., 2009; Robinson, et al., 
2010; Steinmetz, et al., 2011) had relatively low attrition rates (8%, 7% and 5.5% 
respectively) therefore the risk of bias was quite low for these studies.
The remaining six studies which performed ITT analysis were considered low risk in 
terms of introducing bias. Five studies employed methods for data imputation that are more 
robust than LOCF, e.g., mixed model analyses or multiple imputation (Andersson, et al. 2012; 
Ekkers, et al., 2011; Paxling, et al., 2011; Van Aalderen, et al., 2012; Wolitzky-Taylor & 
Telch, 2010); and two of these studies further evidenced best practice by reporting both 
‘completer’ and ITT sample results (Paxling, et al., 2011; Wolitzky-Taylor & Telch, 2010). 
The remaining study (Shapiro, et al., 2008) stated they performed ITT analysis but they did 
not clarify method of data imputation and they reported ITT results only; therefore, it was
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difficult to assess this study against this criterion. However, as they had a very low attrition 
rate (3%), the risk of bias was considered low for this study.
Treatment integrity of included studies
Treatment integrity of included studies was assessed against two criteria from Foa and 
Meadows (1997) gold standards for treatment integrity (valid and reliable measures; 
manualised, replicable, specific treatments) and a further criterion created for this study 
(intervention delivered consistently). Table 3.4 shows a summary of level of risk of bias for 
each of these criteria for each of the included studies; and we expand on the summarised data 
in the text below.
Foa and Meadows (1997) suggest the use of measures with good psychometric 
properties. Because this systematic review aimed to assess the efficacy of treatments in the 
reduction of rumination and/or worry, we assessed the validity and reliability of rumination 
and/or worry measures included. Only one study (Feldman, et al., 2010) has been classified as 
potentially high in risk o f bias as this study stated that they created their ‘repetitive thought’ 
and ‘reaction to repetitive thought’ items for the purposes of the study. This is not a statement 
about the veracity of the created items; it is purely a reflection that this measure has not been 
validated in any other studies so we cannot be sure of its validity or reliability. All other 
studies were considered low risk as they employed well validated and reliable measures. With 
regards to worry, all eleven studies measuring worry used the Penn State Worry 
Questionnaire (PSWQ; Meyer, et al., 1990). Regarding rumination, five studies used the 
Response Styles Questionnaire (RSQ; Nolen-Hoeksema & Morrow, 1991); two studies used 
the Rumination-Reflection Questionnaire (RRQ; Trapnell & Campbell, 1999); one study used 
the Rumination on Sadness Scale (RSS; Raes, Hermans, & Helen, 2003); one study used the 
Daily Emotion Report (DER; Nolen-Hoeksema, Morrow & Fredrickson, 1993); and one study 
created their own items.
Foa and Meadows (1997) suggest the use of treatment protocol manuals to ensure 
consistency and all studies in this review satisfied this standard. All of the studies in this 
review used manualised or proceduralised processes for treatment; therefore all are considered 
low risk. However, the use of manualised treatment protocols does not necessarily translate 
into consistent delivery of treatment. We considered factors such as whether or not treatments 
had been assessed for adherence to treatment manuals and experience of treatment providers. 
We also considered whether or not the quality o f face-to-face treatments had been assessed 
independently. We classified all of the studies included in this review as Tow risk’ of bias 
with regards to intervention delivery. Some of the studies had the advantage of absolute
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consistency as the intervention was delivered online; however, even those studies where the 
intervention was delivered face-to-face either to participants individually or in groups were 
considered low risk due to rigorous standards and quality assessment.
Table 3.4. Assessment of treatment integrity in included studies
Study name Valid and 
reliable
measures?*
Manualised, 
replicable, specific 
treatments?*
Intervention
delivered
consistently?^
Andersson, et al. (2012) Low Low Low
Campbell, et al. (2012) Low Low Low
Ekkers, et al. (2011) Low Low Low
Feldman, et al. (2010) High3 Low Low
Jain, et al. (2007) Low Low Low
Leichsenring, et al. (2009) Low Low Low
Paxling, et al. (2011) Low Low Low
Robins, et al. (2012) Low Low Low
Robinson, et al. (2010) Low Low Low
Shapiro, et al. (2008) Low Low Low
Steinmetz, et al. (2012) Low Low Low
Titov, et al. (2010) Low Low Low
Van Aalderen, et al. (2012) Low Low Low
Vollestad, et al. (2011) Low Low Low
Watkins, et al. (2009) Low Low Low
Watkins, et al. (2011) Low Low Low
Watkins, et al. (2012) Low Low Low
Westra, et al. (2009) Low Low Low
Wolitzky-Taylor & Telch 
(2010)
Low Low Low
*Based on Foa & Matthews’ (1997) “gold standards” for treatment outcome trials; ^criteria added 
for this systematic review; Low=low risk of bias; Unclear= insufficient detail to evaluate risk;
High=high risk of bias; n/a=not applicable to this study design; aItems created by the authors for 
this study so not validated or reliable
3.3. Results
The following results represent a narrative synthesis of all included studies. Given the 
heterogeneous nature of the studies included in this review (e.g., participants drawn from 
different populations and varied interventions delivered in different formats) it was not 
appropriate or feasible to conduct a meta-analysis. Petticrew and Gilbody (2004) suggest that
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studies with the best methodological quality should contribute more to the results of 
systematic reviews and this is the approach we adopted.
3.3.1. Effects of treatment on self-reported rumination
Ten out of the 19 studies reported results regarding effect of treatment on rumination. 
Six of these studies utilised mindfulness-based or relaxation-focussed treatments delivered in 
group format in face-to-face sessions. Campbell, et al. (2012), Robins, et al. (2012), and 
Shapiro, et al. (2008) employed mindfulness-based stress reduction (MBSR); while Van 
Aalderen, et al. (2012) assessed mindfulness-based cognitive therapy (MBCT). In the other 
two studies, Feldman, et al. (2010) assessed mindful-breathing (MB) against progressive 
muscle relaxation (PMR) or loving-kindness-meditation (LKM); and Jain, et al. (2007) 
assessed mindful-meditation (MM) against relaxation training (RT).
Campbell, et al. (2012) reported a significant reduction in rumination at the end of 
treatment for participants who had taken part in their eight-week MBSR programme when 
compared with participants in a waitlist control condition. However, this study did not 
randomise participants, and performed ITT analysis using LOCF with high attrition rates, 
therefore the results should be treated with caution. Robins, et al. (2012) reported no 
significant reduction in rumination for participants in their eight week MBSR programme at 
the end o f treatment; however, gains had been made by the MBSR over waitlist control group 
when participants were followed up two months post-treatment. As Robins, et al. (2012) did 
not perform ITT analysis and only reported ‘completers’ (with a high rate of attrition) these 
results must also be viewed with caution. Shapiro, et al. (2008) compared participation in an 
eight-week MBSR programme against another meditation-based programme (EPP) and found 
that increases in mindfulness (in the MBSR group) mediated a significant reduction in 
rumination, and MBSR was considerably more effective than EPP in reducing rumination. 
Furthermore, participants who had taken part in the MBSR programme showed further gains, 
through decreased levels of self-reported rumination, when followed-up two months after 
treatment. Randomisation was compromised in this study due to some participants changing 
condition after randomisation had been completed; however, this study was considered sound 
in other areas. Van Aalderen, et al. (2012) reported that participants who had taken part in 
their eight-week MBCT programme reported significantly lower levels of rumination than 
participants in the waitlist control condition after treatment had ended.
Feldman, et al. (2010) assessed change in negative reaction to repetitive thoughts 
(rumination); and concluded that participants who took part in mindful-breathing (MB) 
reported a significantly greater reduction in negative reaction to repetitive thoughts than those
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in the progressive muscle relaxation (PMR) or loving-kindness-meditation (LKM) conditions. 
Interestingly, in this study participants in the MB condition reported a significantly greater 
increase in repetitive thoughts than participants in either the PMR or LKM conditions. Jain, et 
al. (2007) assessed mindful-meditation (MM) against relaxation training (RT) and found that 
participants in the MM group reported significantly less ruminative and distractive thoughts 
than participants in either the RT or waitlist control groups (which were not significantly 
different to one another).
The remaining four studies assessing change in self-reported rumination delivered 
their interventions via face-to-face format. Three of these studies were individual face-to-face 
treatment formats (Watkins, et al., 2009; Watkins, et al., 2011; and Watkins, et al., 2012), 
whereas the final study delivered their training face-to-face in group format (Ekkers, et al.,
2011). Two studies (Watkins, et al., 2009; Watkins, et al., 2012) assessed concreteness 
training (CNT) which involves training individuals to be more concrete and specific in their 
thinking. In the study by Watkins, et al. (2009), CNT was assessed against bogus CNT 
(BogusCNT = matched with CNT for treatment rationale, experimenter contact, and treatment 
duration but without the active “concrete thinking” component) for reduction of rumination in 
individuals with dysphoria (low mood). Participants attended an initial training session and 
then practiced the learned techniques for a period of seven days - with the support of audio 
CD exercises (CNT condition) or a website they could access (BogusCNT condition). After 
seven days, when participants were assessed, they found that participants in the CNT and 
BogusCNT groups reported significantly lower levels of self-reported rumination, when 
compared to participants in a waitlist control condition; and the two treatment groups were 
not significantly different to one another. In the other study, Watkins, et al. (2012) assessed 
self-guided CNT (CNTself) against self-guided relaxation training (RTself) in the treatment 
of depressed individuals. Participants in this study attended for an initial training session and 
then practiced at home over the course of six weeks with the support of exercises recorded on 
audio CD and detailed workbooks. They found that participants from the CNTself condition 
reported significantly lower levels of rumination than participants in either the RTself or 
waitlist control conditions. Furthermore, when the self-help response became habitual (at 
follow-up); participants in the CNTself group reported significantly lower levels of 
rumination than participants in the RTself group.
Watkins, et al. (2011) evaluated rumination-focussed CBT (RF-CBT) against a 
waitlist control condition in the treatment of depression. The duration of this treatment varied 
from 12 to 24 weeks depending on client need and results showed that participants taking part
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in the RF-CBT programme reported significantly lower levels of rumination than those in the 
waitlist control condition after treatment was completed. Finally, Ekkers, et al. (2011) 
considered the efficacy o f competitive memory training (COMET) which is a seven-week 
cognitive behavioural intervention, involving weekly group sessions and homework, for the 
treatment of depression and rumination. COMET is designed to target underlying cognitive 
processes instead of the content of dysfunctional cognitions; therefore, its aim was to change 
the amount o f involvement the patient has with their cognitions, rather than to change the 
negative emotions and thoughts themselves (Ekkers, et al., 2011). They found that 
participants in the COMET condition reported significantly reduced levels of rumination 
when compared to the waitlist control group; and 27% of participants achieved a clinically 
significant reduction in rumination.
3.3.2. Effects of treatment on self-reported worry
Eleven out of the 19 included studies reported results with regards to change in self- 
reported worry. Six of these studies assessed treatments with a cognitive behaviour therapy 
(CBT) focus against either a waitlist control condition or other treatments (Andersson, et al., 
2012; Leichsenring, et al., 2009; Paxling, et al., 2011; Robins, et al., 2012; Robinson, et al., 
2010; Titov, et al., 2010; Westra, et al., 2009). Out of these studies, four delivered their 
interventions via the Internet; while the other two studies delivered their interventions via 
individual face-to-face sessions (Leichsenring, et al., 2009; Westra, et al., 2009).
Andersson, et al. (2012) evaluated an eight-week Internet-based CBT (iCBT) 
programme against an eight-week Internet-based Psychodynamic therapy (iPDT) programme. 
They found that participants in both the iCBT and iPDT conditions reported significantly 
lower self-reported worry than participants in a waitlist control group, and that there was no 
significant difference in treatment effectiveness between the Internet-delivered treatments. 
Furthermore, these differences were maintained at three month and 18 month follow-up. 
Paxling, et al. (2011) and Titov, et al. (2010) evaluated eight-week iCBT programmes against 
a waitlist control condition and found that worry was significantly reduced in those 
participants taking part in the iCBT programme in comparison to the waitlist control 
condition. Furthermore, these gains were maintained at follow-up: at three months (Titov, et 
al., 2010), at 12 months and at three years (Paxling, et al., 2011). However, results from the 
study by Titov, et al. (2010) should be viewed with caution as the authors used the LOCF 
method in ITT analysis with a high attrition rate. Robinson, et al. (2010) compared the 
efficacy of a six week Clinician-Assisted iCBT (CA-iCBT) programme to a six week 
Technician-Assisted iCBT (TA-iCBT) programme. They found that both treatments were
equally effective at reducing worry when compared with the waitlist control group 
immediately post-treatment. Interestingly, at the three month follow-up, while the TA-iCBT 
had maintained treatment gains, the CA-iCBT group had made further gains.
Leichsenring, et al. (2009) compared CBT to psychodynamic psychotherapy (PDF) 
and assessed worry as a secondary measure. Participants in this study attended weekly or 
fortnightly sessions with a CBT or psychodynamic therapist for up to 30 weeks. They found 
that participants in the CBT group reported significantly lower levels of self-reported worry 
than participants in the POP condition; and that treatment gains were maintained at six month 
follow-up. In the study by Westra, et al. (2009), the effect of adding motivational interviewing 
prior to CBT (MI-CBT) was assessed against CBT with no pre-treatment (NP-CBT). All 
participants attended an eight-week CBT programme conducted through individual face-to- 
face sessions with a CBT therapist; however, participants in the MI-CBT group additionally 
had 4 weekly sessions of motivational interviewing treatment prior to commencing their CBT 
programme. Results showed that participants in the MI-CBT reported significantly lower 
levels o f self-reported worry than those in the NP-CBT group. Interestingly, the authors 
reported that MI-CBT appeared most effective for participants with the highest worry scores 
at baseline; and whilst there was some evidence o f relapse at six month follow-up, when 
participants were followed up at 12 months, treatment gains were again evident. However, 
this study reported results for ‘completers’ only and had a relatively high attrition rate, 
therefore their findings may be inflated and the results should be viewed with caution.
Two of the remaining four studies (Robins, et al., 2012; Vollestad, et al., 2011) 
assessed eight-week MBSR programmes, delivered via group face-to-face sessions, against 
waitlist control conditions. Both studies reported significant reductions in self-reported worry 
for participants from the MBSR group versus those in the waitlist control condition; 
furthermore, treatment gains were maintained at follow-up in both studies. However, the 
results from Robins, et al. (2012) should be viewed with caution as they did not conduct ITT 
analysis in spite of the fact that they had a high rate of attrition (26%); and this may have 
resulted in an overestimation of treatment effect. Steinmetz, et al. (2012) assessed the efficacy 
of a specialist website - My Disaster Recovery (MDR) - designed to help survivors of 
Hurricane Ike increase coping self-efficacy, against an information only (10) website and 
waitlist control condition. The same information was essentially presented in both conditions; 
however, in the MDR site, participants enjoyed a more interactive experience (e.g., through 
self-tests and video vignettes). Participants were encouraged to access the sites as much as 
possible over a period of 30 days. After 30 days, results showed that participants in the MDR
condition reported significantly reduced self-reported worry that those participants accessing 
the 10 website or in the waitlist control condition.
In one of the remaining two studies, Van Aalderen, et al. (2012) reported that 
participants who had taken part in their eight-week MBCT programme reported significantly 
lower levels o f self-reported worry than participants in the waitlist control condition after 
treatment had ended. The final study (Wolitzky-Taylor & Telch, 2010) evaluated worry 
exposure (WE), expressive writing (EW), and Audio-Photic Stimulation (APS) against a 
waitlist control condition for the reduction in self-reported academic and general worry. 
Audio-photic stimulation (APS) - also called Audio-visual entrainment (AYE) - is a form of 
therapy used to promote relaxation and treat stress-related disorders (Wolitzky-Taylor & 
Telch, 2010). In the current study APS was delivered via a device consisting of an iPod-sized 
control panel which connected into headphones emitting a programmable pulsing sound 
(similar to that of a beating heart) and sunglasses that emit programmable bursts o f orange 
flickering light (Wolitzky-Taylor & Telch, 2010). All treatments comprised of an initial face- 
to-face training session and then self-practice over the course of four weeks. Results showed 
that WE and APS were significantly more effective than EW (which did not differ 
significantly from the waitlist control condition) at post-treatment. At follow-up (three 
months), all treatments had maintained gains; however, participants in the EW condition had 
made the most significant improvement with regards to reduction in worry, potentially 
suggesting a delayed treatment effect. Summarised results for all included studies can be 
viewed in Table 3.5.
Table 3.5. Summarised results of all included studies
Study Study Groups Follow-up? Rumination/worry findings
Andersson, et iCBT vs. 3mth & Worry: post-treatment - significant reduction in worry for both
al. (2012) iPDT vs. 
WC
18mth treatment groups in comparison to control (no significant 
difference between ICBT and IPDT groups); at 3 mth follow- 
up -  same as post-treatment; 18 mth follow-up - significant 
difference from pre- to 18 mth follow-up for ALL groups
Campbell, et 
al. (2012)
MBSR vs. 
WC
None Rumination: MBSR group reported significantly lower levels 
of rumination than WLC group
Ekkers, et al. 
(2011)
COMET+TAU 
vs. TAU
None Rumination: Patients in TAU+COMET condition reported 
significantly reduced rumination when compared with control 
group for both rumination measures; 27% of patients achieved 
clinically significant reduction in rumination
Study groups: iCBT=Intemet-based Cognitive Behaviour Therapy; iPDT=Intemet-based Psycho-dynamic 
treatment; MBSR= Mindfulness-Based Stress Reduction; COMET=COmpetitive MEmory Training; 
WC=Waitlist Control; TAU=Treatment As Usual.
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Table 3.5. Summarised results o f all included studies (cont’d)
Study Study Groups Follow-up? Rumination/worry findings
Feldman, et al. 
(2010)
MB vs. PMR vs. 
LKM
None Repetitive thought: Negative reaction to repetitive 
thoughts is reduced in the MB condition relative to the 
other two conditions; increased frequency of repetitive 
thoughts in the MB vs. other two conditions; however, 
decreased levels of negative reaction to repetitive thoughts 
in MB condition
Jain, et al. 
(2007)
MM vs. RT vs. WC None Rumination and distraction: Participants in the MM group 
showed significantly greater reduction in ruminative and 
distractive thoughts to those in the RT and control groups, 
which were not significantly different to each other
Leichsenring, 
et al. (2009)
PDP vs. CBT 6mths Worry: CBT significantly more effective than 
psychodynamic psychotherapy at reducing symptoms of 
worry; treatment effects maintained at 6 mth follow-up
Paxling, et al. 
(2011)
iCBT vs. WC 12mth & 
3 years
Worry: significantly reduced for those in the guided 
Internet-delivered CBT condition vs. WLC; treatment 
effects maintained at lyr and 3yr follow-up
Robins, et al. 
(2012)
MBSR vs. WC 2mths Rumination: no significant difference for MBSR group 
from pre- to post-treatment; however, significant 
difference between pre-treatment and follow-up as MBSR 
and waitlist groups combined (after WL group completed 
MBSR training)
Worry: significant reduction pre- to post-treatment; and 
pre- to follow-up
Robinson, et 
al. (2010)
CA-iCBT vs. TA- 
iCBT vs. WC
3mths Worry: At post-treatment both treatment groups equally 
efficacious at reducing worry symptoms -  no change in 
WLC group; At 3mth follow-up TA assisted group has 
maintained treatment gains, CA assisted group has made 
further gains
Shapiro, et al. 
(2008)
MBSR vs. EPP vs. 
WC
2mths Rumination: Increases in mindfulness mediated a 
significant reduction in rumination in MBSR participants; 
further gains made at follow-up
Steinmetz, et 
al. (2012)
MDR vs. 10 vs. 
usual care (control)
None Worry: MDR website significantly better at reducing self- 
reported worry than information only or usual care
Titov, et al. iCBT vs. 3mths Worry: Significant reduction in worry for ICBT group
(2010) WC (treatment 
group only)
from pre-treatment to post-treatment and from pre­
treatment to follow-up
Van Aalderen, 
et al. (2012)
MBCT+TAU vs. 
TAU
3mths Rumination and worry: MBCT+TAU group significantly 
reduced levels of rumination and worry than TAU group
Vollestad, et 
al. (2011)
MBSR vs. 
WC
6mths Worry: significant reduction in self-reported worry for 
those in MBSR condition vs. WLC; treatment gains 
maintained at 6mth follow-up
Study groups'. MB=Mindful breathing; PMR=Progressive muscle relaxation; LKM=Loving-kindness 
meditation; MM=Mindfulness Meditation; RT=Relaxation Training; CBT=Cognitive Behaviour Therapy; 
PDP=Psychodynamic Psychotherapy; iCBT=Intemet-based Cognitive Behaviour Therapy; TA- 
iC B T ^  echnician-Assisted iCBT; CA-iCBT=Clinician-Assisted iCBT; EPP= Easwaran’s Eight-Point 
Programme; MDR=My Disaster Recovery website; IO=Information Only website; MBSR= Mindfulness- 
Based Stress Reduction; MBCT=Mindfulness-Based Cognitive Therapy; WC=Waitlist Control;
TAU=Treatment As Usual.
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Table 3.5. Summarised results o f all included studies (cont’d)
Study Study Groups Follow-up? Rumination/worry findings
Watkins, et al. 
(2009)
CNT vs. 
BogusCNT vs. 
WC
None Rumination: significantly reduced rumination in the CNT 
& BogusCNT conditions vs. WLC; however, there was no 
significant difference between CNT & BogusCNT groups
Watkins, et al. 
(2011)
RF-CBT vs. 
WC
None Rumination: Participants in the RFCBT group 
significantly lower levels of self-reported rumination at 
post-treatment when compared with those in WLC
Watkins, et al. TAU (control) vs. 3mths & Rumination: at post-treatment TAU+CNTself resulted in
(2012) TAU+CNTself vs. 
TAU+RTself
6mths significantly reduced levels o f self-reported rumination 
than TAU or TAU+RTself; TAU+CNTself was 
significantly more effective than TAU+RTself when self- 
help response became habitual
Westra, et al. MI-CBT vs. 6mths & Worry: MI-CBT group showed significantly greater
(2009) NP-CBT 12mths reduction in worry than CBT alone (NP-CBT)
Wolitzky- WE vs. 
Taylor & Telch EW vs. 
(2010) APS vs.
WC
3mths Academic worry & General worry: WE and APS were 
significantly more effective than EW which did not differ 
significantly from WLC post-treatment. At follow-up, all 
treatments maintained gains; however, EW made the most 
significant gain
Study groups: CNT=Concreteness Training; BogusCNT=Bogus Concreteness Training; RF-CBT=Rumination-Focussed 
Cognitive Behavioural Therapy; CNTself=Self-help concreteness training; RTself=Self-help relaxation training; MI- 
CBT=Motivational Interviewing pre-treatment + CBT; NP-CBT=No pre-treatment + CBT; MI-CBT=Motivational 
Interviewing pre-treatment + CBT; NP-CBT=No pre-treatment + CBT; WE=Worry exposure; EW=Expressive Writing; 
APS=Audio-Photic Stimulation; WC=Waitlist Control.
3.4. Discussion
This systematic review aimed to assess treatments utilised for the reduction of 
rumination and/or worry. Most of the studies included in the review evidenced fair to 
excellent methodological quality and treatment integrity. Nevertheless, there were a few 
studies for which we suggest results should be viewed with caution, predominantly due to the 
quality of statistical analysis. Robins, et al. (2010) and Westra, et al. (2009) did not conduct 
ITT analysis, choosing only to report findings from “completers” o f treatment. In the context 
of significant attrition rates in these two studies (26% and 18% respectively), there is a risk 
that effect sizes have been overestimated. Campbell, et al. (2012) and Titov, et al. (2010) did 
conduct ITT analysis but chose to do so using the LOCF method for imputation of missing 
data. If their attrition rates had been low, the risk o f bias would also be very low; however, 
their attrition rates were relatively high (17% and 16% respectively), therefore we also view 
their results with caution. Whilst LOCF is not the only method for the imputation of missing 
data, it is still the most widely used; however, given repeated warnings about the dangers of 
using the LOCF method it seems clear that its use as the sole form of analysis should be
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discontinued (Lane, 2008; Shapiro, 2001; Barnes, Mallinckrodt, Lindborg, & Carter, 2008; 
Streiner, 2002).
Furthermore, the heterogeneous nature of the included studies may make 
generalisation difficult. For example, the studies included samples drawn from clinical, 
general adult and student populations; and employed various interventions delivered in 
different formats. This means that we could not compare effect sizes using meta-analyses as 
we may well expect the effect sizes o f treatment, due to baseline differences in symptoms, and 
differences in ability to engage with treatment, to be quite different from each other.
However, as our aim was to assess treatments used in the reduction of rumination and/or 
worry, and the majority o f studies used the same well-validated measures for these constructs, 
we maintain they can be assessed against each other narratively. It is worth noting also that 
many of the studies included in this review reported substantially lower dropout rates than 
those reported in comparable studies in the clinical literature. For example, a recent meta­
analysis reported average dropout rates of between 18% and 20% for psychodynamic or CBT- 
based treatments (Swift & Greenberg, 2012). This may be reflective of the different study 
populations included and may reflect a higher level o f baseline functioning in the participants 
included in these studies. It may be that some of the treatments which appear effective here 
may be less effective if  participants were showing greater symptom severity at baseline. 
However, this is speculation and a detailed analysis o f the difference in efficacy of treatment 
in different populations, whilst beyond the scope of this systematic review, presents an 
interesting avenue for future research.
In spite of these limitations, this systematic review suggests that mindfulness-based 
and cognitive behavioural interventions may be useful in the treatment or reduction o f both 
rumination and worry. Irrespective of delivery mode, both Internet-delivered and face-to-face 
delivered formats appear to be useful. However, it is worth noting that most o f the Internet- 
delivered interventions in this review were CBT-based interventions. Whether or not 
mindfulness-based interventions would be as effective if  delivered via the Internet is worthy 
of further exploration. Treatments in which participants are encouraged to change their 
thinking style, or to disengage from emotional response to rumination or worry (e.g., through 
mindful techniques), may be helpful. For example, treatments which enable participants to 
adopt more concrete and specific thinking (Watkins, et al., 2009; Watkins, et al., 2012), or 
which cognitively restructure thinking in a more positive and constructive way (e.g., through 
CBT), appear to reduce rumination and worry. Perhaps interventions which require active 
mental engagement are useful because active mental engagement interferes with the more
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passive cognitive processes of rumination and/or worry? However, this is speculation and also 
requires further empirical work.
Within the literature, worry, rumination, and many other cognitive processes (e.g., 
anticipatory stress; intrusive thoughts) are generally considered to be separate constructs, 
conceptually close but not equated with one another (Brosschot, et al., 2006). This is not our 
position. We believe they are linked and are potentially underpinned by the same cognitive 
process, that of perseverative cognition (Brosschot, et al., 2006). If this is the case, we would 
expect to see similar treatments proving effective for conditions for which worry and/or 
rumination are key components (e.g., depression and anxiety disorders). Findings from the 
studies included in this review may offer support for our position as similar formats of 
intervention appear to be helpful in reducing self-reported rumination and/or worry. There 
were two studies which measured the change in both rumination and worry (Robins, et al., 
2012; Van Aalderen, et al., 2012) and in both of these studies rumination and worry were 
reduced by the same intervention. If rumination and worry represent different manifestations 
of perseverative cognition (Brosschot, et al., 2006), it is possible that treatments are working 
by interfering with this process, thereby reducing both rumination and worry; however, we do 
accept that there are also potentially other explanations for this and, as mentioned above, this 
provides an interesting avenue for future research. In addition, this review has not explored in 
detail the components of the included studies to reach an understanding of the specific shared 
mechanisms of the effective treatments; another avenue for future research.
Interestingly, in the study by Feldman, et al. (2010), the authors did not seek to reduce 
rumination; instead, the focus was on the reduction of negative evaluation of repetitive 
thoughts. Likewise, the study by Ekkers, et al. (2011) aimed to reduce participants’ 
involvement with their cognitions, rather than to reduce cognitions in general or to change 
anything content-related. This suggests that rumination and/or worry per se may not be the 
issue but that an individual’s emotional response to the process of perseverative cognition 
may be more of a problem. This position is supported by a recent study in the occupational 
health literature which measured two distinct but related forms of work-related rumination -  
affective rumination and problem-solving pondering -  in a large sample (N=719) o f working 
adults (Querstret & Cropley, 2012). The authors suggested that affective rumination 
(characterised by negatively emotionally-valenced perseverative cognitions) would potentially 
be more detrimental than problem-solving pondering (characterised by perseverative 
cognitions without an emotional component) in the context of recovery from work-related 
demands (stressors). They found that affective rumination was significantly more predictive
of both acute (short-term) and chronic (persistent; long-term) work-related fatigue. The results 
of this study have been further bolstered by findings from a longitudinal follow-up which 
suggested affective rumination may be part o f a causal model of work-related fatigue 
(Querstret & Cropley, in preparation). In line with the perseverative cognitions hypothesis 
(Brosschot, et al., 2006), the authors posited that affective rumination may maintain 
psychophysiological arousal whereas problem-solving pondering may not. They have 
speculatively suggested that these different forms of work-related rumination may operate 
differentially in the brain with problem-solving pondering having a dampening effect (via the 
preffontal cortex) of the emotional response. This raises an avenue worthy of future research. 
If rumination and/or worry per se are not as problematic as the individual’s emotional 
evaluation of these processes, perhaps interventions designed to change emotional 
interpretation would be just as effective as studies which aim to reduce rumination and/or 
worry.
In the studies included in this review, the majority o f CBT-based interventions were 
supported by trained clinicians; however, the results from Robinson, et al. (2010) suggest that, 
in the short-term, iCBT may reduce worry when supported by non-clinicians. However, at 
follow-up those participants who had been managed by non-clinicians did not maintain gains 
in the same way as those who had support from trained therapists. This seems to suggest that 
a model for lasting treatment effect requires at least some training in the respective techniques 
for those delivering or supporting the respective interventions. In the context of improving 
access to psychological therapies, it would be advantageous to be able to develop and 
implement treatments that were effective without the need for expensive therapeutic support. 
This is an avenue worthy of future exploration.
There is a possibility of publication bias in this review as the articles included all came 
from peer reviewed journals; and Petticrew & Roberts (2006) suggest it is more likely that the 
articles published would have concluded that the intervention was effective. Also, because the 
search for articles was limited to a specific time period (2002-2012), it is possible that 
contradictory results have been missed which could have added to this review. However, the 
objective of this review was to understand the current landscape with regards to available 
treatments.
3.5. Conclusions
This systematic review suggests that mindfulness-based and cognitive behavioural 
interventions may be effective in the reduction of both rumination and worry. Irrespective o f  
delivery mode, both Internet-delivered and face-to-face delivered formats appear to be useful.
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More broadly, treatments in which participants are encouraged to change their thinking style, 
or to disengage from their emotional response to rumination and/or worry (e.g., through 
mindful techniques), could be helpful.
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Chapter 4
Study 2. Assessing the effect of a one-day CBT-based workshop conducted in the 
workplace on work-related rumination, fatigue and sleep quality: a quasi-experimental
study.3
Results from the systematic review reported in Chapter 3 suggested that CBT-based 
and mindfulness-based interventions may be effective for the reduction of rumination and/or 
worry. The current chapter presents the results o f a quasi-experimental study assessing the 
effect of a one-day CBT-based workshop (carried out in the workplace) on two forms of  
work-related rumination (affective rumination & problem-solving pondering), chronic (long­
term) work-related fatigue and sleep quality.
4.1. Introduction
In response to increased recognition and acceptance of the adverse effects o f work- 
related stress on individuals and organisations, interventions to alleviate the effects of work- 
related stress have proliferated over the last 20 years (Lamontagne, Keegel, Louie, & 
Landsbergis, 2007). Interventions to reduce work-related stress are traditionally categorised as 
primary, secondary or tertiary (Cahill, 1996; Cooper, Dewe, & O’Driscoll, 2001; Hurrell & 
Murphy, 1996; Melamed & Froom, 2000). Primary interventions aim to prevent exposure to 
work-related stressors by addressing the sources o f work-related stress (Cox, Griffiths, 
Barlowe, Randall, Thomson, & Rial-Gonzalez, 2000; Giga, Cooper, & Faragher, 2003). As 
such, these types of interventions focus on altering the physical or psychosocial work 
environment, often through organisational change; for example, by redesigning jobs, 
changing the pace of work, enhancing social support or developing joint labour-management 
health and safety committees (Landsbergis, 2003; Jordan. Gun*. Tinline, Giga, Faragher, & 
Cooper, 2003; Hurrell & Murphy, 1996). The research evidence for these types of 
programmes is somewhat mixed; however, a number of studies have found that primary 
interventions are able to improve important work characteristics (e.g., the amount of control 
or autonomy people have in their jobs) (Flaxman, et al., 2013), and also improve the 
wellbeing of employees (e.g., Bond, Flaxman, & Bunce, 2008; Holman, Axtell, Sprigg, 
Totterdall, & Wall, 2010).
In contrast to primary interventions, secondary interventions are ameliorative and aim 
to modify the way that individuals appraise stressful events and to improve workers coping
3 The study reported in this chapter is currently under third review with the European Journal of Work and 
Organisational Psychology.
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resources (Flaxman et al., 2013). As such, secondary interventions target the individual and 
are often used in conjunction with primary interventions. Stress management training (SMT) 
programmes are by far the most common (and empirically assessed) forms of secondary 
interventions. These types o f programmes are typically delivered to small groups of 
employees in the workplace and are usually comprised of a combination o f traditional 
cognitive behaviour therapy (CBT) techniques (e.g., cognitive restructuring, muscle 
relaxation, time management) (Richardson & Rothstein, 2008). Reviews o f the SMT literature 
have concluded that CBT-based programmes are an effective way of improving mental health 
at work (see, e.g., Murphy, 1996; Richardson & Rothstein, 2008; van der Klink, et al., 2001). 
Finally tertiary interventions are ‘reactive’ and are employed to reduce the effects of stress- 
related problems once they have already developed; either through management or treatment 
of stress-related symptoms or disease. Examples o f tertiary interventions are retum-to-work 
rehabilitation programmes, and counselling, often offered via employee-assistance 
programmes (Lamontagne et al., 2007). Where primary interventions are referred to as ‘stress 
prevention’, secondary and tertiary interventions are generally referred to as ‘stress 
management’ (Jordan, et al., 2003; Hurrell & Murphy, 1996).
In a systematic review of the job-stress intervention literature, Lamontagne, et al. 
(2007) concluded that at a minimum interventions need to include both primary and 
secondary components to exert maximal positive effect. The authors suggested that secondary 
interventions aimed at helping employees to deal more effectively with stress (e.g., stress 
management, meditation, CBT), should complement primary interventions aimed at reducing 
the occupational causes of that stress (e.g., job redesign, changing in work pacing, enhancing 
social support) (Lamontagne, et al., 2007); however, the research evidence for the efficacy of 
primary interventions is mixed (Flaxman et al., 2013), and their effectiveness is dependent on 
organisations being flexible enough to cope with change. An earlier meta-analysis concluded 
that secondary interventions were significantly more effective than primary interventions, 
suggesting that secondary interventions should be first choice for reducing work-related stress 
(van der Klink, et al., 2001). Cognitive Behaviour Therapy interventions appeared to be the 
most effective forms of SMT (van der Klink, et al., 2001); however, there is evidence that 
some CBT interventions are more effective than others, with the largest effect sizes attributed 
to psychological outcome measures, for example, perceived stress, anxiety, depression, and 
burnout (van der Klink, et al., 2001).
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What is CBT?
Cognitive Behaviour Therapy refers to a class of interventions sharing the basic 
premise that psychological distress (and mental disorder) is maintained by cognitive factors 
(Hofmann, Asnaani, Vonk, Sawyer, & fang, 2012). This treatment approach was pioneered by 
Beck (1970) and Ellis (1962) and the core premise purports that maladaptive cognitions 
contribute to the maintenance of emotional distress and associated behavioural problems. 
According to Beck, maladaptive cognitions include general beliefs (or ‘schemas’) about the 
world, the self, and the future; and these schemas give rise to specific and automatic 
(maladaptive or unhelpful) thoughts in particular situations. Effectively, these schemas shape 
the individual’s view of the world and of themselves in it. CBT interventions aim to equip 
individuals with the skills to identify and change these maladaptive cognitions (e.g., 
depressive rumination, worry), thereby reducing associated psychological distress and 
alleviating psychological disorder (e.g., depression, anxiety) (Beck, 1970). The goal of CBT 
interventions is the reduction of symptoms, improvement in functioning and remission of 
psychological disorder (if present). The participant in treatment becomes part o f a 
collaborative problem-solving process to test and challenge the validity of maladaptive 
cognitions, with the primary aim being to change to more adaptive thinking patterns (Beck, 
1970). CBT interventions greatly emphasise cognitive factors; however, physiological, 
emotional and behavioural components are also recognised for the role they play in the 
maintenance of psychological distress (Hofmann, et al., 2012).
CBT interventions and recovery from work
As mentioned above, CBT is probably the most common framework for delivering 
SMT in the workplace. CBT interventions for occupational stress are designed to educate 
employees about the role of their thoughts and emotions in managing stressful situations and 
to provide them with the skills to modify their thoughts to facilitate adaptive coping. For 
example, employees are taught to: a) become aware of negative thoughts or irrational beliefs; 
b) to challenge these negative thoughts or irrational beliefs; and c) to substitute positive or 
rational thoughts and beliefs which will (hopefully) become embedded over time (Bellarosa & 
Chen, 1997). A number of meta-analytic reviews have examined the impact of CBT 
interventions for the reduction of occupational stress; and the majority o f results converged to 
support the contention that CBT interventions were more effective in comparison to other 
intervention types (e.g., organisation-focused therapies), especially when the CBT 
intervention focused on psycho-social outcomes in employees (e.g., perceived stress, anxiety, 
depression, and burnout) (Richardson and Rothstein 2008; van der Klink et al. 2001). In these
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meta-analytic reviews, the majority o f included studies reported moderate to large effect sizes 
in the short-term; however, there was evidence that the effect of the interventions reduce over 
time (see e.g., Richardson & Rothstein, 2008; van der Klink, et al., 2001), and more research 
regarding the long-term effects of CBT for occupational stress is needed (Hofmann, et al.,
2012). To date, no one has assessed a CBT-based intervention for its effects on work-related 
rumination; however, as discussed previously, results from the systematic review reported in 
Chapter 2 suggest that CBT-based interventions have been shown to be effective in the 
reduction of depressive rumination and worry, which are associated forms of perseverative 
cognition (Brosschot, et al., 2006). CBT interventions may be effective in the reduction of 
work-related rumination because methods utilised in CBT may be very helpful in arresting the 
process of rumination. Specifically, understanding the link between thoughts, emotions and 
behaviour; and working to identify, challenge and change maladaptive thinking patterns about 
work, may greatly aid people’s abilities to disengage from thinking about work when not at 
work.
In the broader context of recovery from work, studies have also shown that CBT 
interventions may be beneficial for individuals with sleep problems (e.g., insomnia). For 
example, a recent meta-analysis examined the efficacy of CBT interventions on both 
subjective (e.g., self-report) and objective (e.g., polysomnography) sleep parameters in 
comparison to control groups for individuals with insomnia (Okajima, Komada, & Inoue,
2011). Subjective measures included in studies assessed in this meta-analysis included: sleep 
onset latency (time it takes to fall asleep), total sleep time, waking after sleep onset, total 
waking time, early morning awakening (and not able to get back to sleep), and sleep 
efficiency (the number of minutes of sleep divided by the number of minutes in bed; normal = 
85 to 90% or higher); and effect sizes ranged from small (total sleep time) to large (early 
morning awakening) (Okajima, et al., 2011). For objective measures, assessed via 
ploysomnogram (test results reporting brain activity [EEC], eye movements [EOG], muscle 
activity [EMG], and heart rhythm [ECG] during sleep) or actigraphic (measures gross motor 
activity) evaluation, effect sizes ranged from small (total sleep time) to large (total waking 
time) (Okajima, et al., 2011). The findings from this meta-analysis are consistent with results 
from other meta-analyses (e.g., Irwin, Cole, & Nicassio, 2006; Montgomery & Dennis, 2004); 
however, effects do appear to fade relatively quickly and some authors have asserted the need 
for ‘booster’ sessions of CBT in order for the short-term effects to be maintained over time 
(e.g., past 6 months; Montgomery & Dennis, 2004).
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The CBT-based workshop
The CBT-based workshop assessed in this chapter was developed to be delivered 
within the context of the workplace. The work environment provides an ideal and practical 
location as it affords individuals the ability to draw on everyday examples of workplace 
situations and issues surrounding work-life balance (Millear, Liossis, Shochet, Biggs, & 
Donald, 2008). Evidence supporting the efficacy of CBT-based interventions for the reduction 
of work-related psychological complaints has been found in a number of reviews (see, e.g., 
van der Klink, et al., 2001; Richardson & Rothstein, 2008; Hofmann, et al., 2012); and, as 
stated previously, CBT interventions have proven effective for the reduction of perseverative 
cognitions, for example, depressive rumination and worry (for review, see Chapter 2), and 
also for the improvement of sleep (for review, see Okajima, et al., 2011). Therefore, the one- 
day workshop in the current study had a very strong emphasis on CBT methods. Full details 
of the workshop are included in the methods section (below).
4.1.1 Hypotheses
In light o f previous research showing that CBT interventions can be effective in the 
reduction of perseverative cognitions (e.g., rumination and worry; see Chapter 3), and in the 
improvement of sleep (see, e.g., Okajima, et al., 2011); the current study wished to assess the 
impact of a CBT-based intervention on two work-related forms of perseverative cognition 
(affective rumination and problem-solving pondering) and on sleep quality. Furthermore, as 
previous research has shown work-related rumination, specifically affective work-related 
rumination, is associated with increased levels of chronic work-related fatigue (Querstret & 
Cropley, 2012), and as sleep is one of our most important restorative processes; the impact of 
the CBT intervention on chronic work-related fatigue is also o f interest. Therefore, in 
comparison to control group participants, it was hypothesised that individuals who attended 
the CBT-based workshop would report...
.. .significantly lower levels o f  affective work-related rumination at follow-up (HI) 
...significantly lower levels o f work-related problem-solving pondering at follow-up
...significantly lower levels o f chronic work-relatedfatigue at follow-up (H3) 
...significantly higher levels o f sleep quality at follow-up (H4)
4.2. Methods
4.2.1. Ethical approval
Ethical approval was granted by the University of Surrey ethics committee 
(Reference: EC/2011/118/FAHSFast-Track; Appendix A). A risk assessment was carried out
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before the study and ethical considerations for participants included: possible adverse 
consequences of taking part in the study; the right to withdraw at any time; detailed inclusion 
criteria to ensure vulnerable participants were not eligible to take part in the study; ensuring 
participant confidentiality; and ensuring participants had adequate information and time to 
make an informed decision about taking part in the study. All risks and mitigations for this 
study can be viewed in Appendix C.
4.2.2. Design
This was a quasi-experimental longitudinal design. All study participants completed 
an online questionnaire at the same two time-points. Almost half of the sample (N=102) 
attended a one-day CBT-based workshop delivered in their place of work. These participants 
completed an online questionnaire as part o f the pre-work for the workshop (Tl=September), 
and they were then followed-up 6 months post-workshop attendance (T2=March).
Participants who did not receive the intervention (N=125) completed the online questionnaire 
at one time-point (Tl=September) then were followed-up 6 months later (T2=March) to 
assess change in self-reported symptoms. The quasi-experimental nature of this study is borne 
of the fact that the majority o f the participants attending the workshop came from the same 
organisation. Participants in the non-workshop group were approached via email as they had 
taken part in a previous cross-sectional study run by the University of Surrey (using different 
measures to those included in this study); therefore, group membership was not randomised in 
any way.4
4.2.3. Sample and participants
The sample was comprised of 227 working adults (M=37%; n = 84) with an age range 
of 22-66 years (M=42.62, SD=9.83). The majority of participants (87.6%; n = 199) worked 
full-time for a mean of 44.04 (SD=15.04) hours/week in jobs they had held for a mean of 6.23 
(SD=6.71) years. One hundred and eighty six participants (81.9%) were married or had a 
partner, 15 participants (6.6%) were separated/divorced or widowed, and 26 participants 
(11.5%) were single. One hundred and thirteen participants (49.8%) reported having 
dependent children. One hundred and eighty three participants (80.6%) worked a traditional
4 The intervention in this study was designed by a London-based consultancy for a global energy company.
While I had documentation about the intervention, my key responsibility was to assess its effect on work-related 
rumination, fatigue and sleep quality. I discussed study design options with the organisation and suggested that 
optimally, we would have a control group from within the organisation in order to compare results from the 
intervention group against a waitlist control condition. The organisation was keen to include a control group; 
however, they were not prepared to open the study up to other potential participants due to the relatively long 
(6mth) follow-up period. Therefore, I agreed to source a control group separately. Limitations associated with 
the design of this study, and their potential consequences, are discussed in detail in the discussion.
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9am-5pm (Mon-Fri) pattern, with the remaining 44 participants (19.4%) working shifts. Many 
industry sectors were represented in the sample with participants from legal representing 
35.3% (n = 80) of the sample, followed by police (15.8%; n = 36), education (14.9%; n = 34), 
nursing (12.4%; n = 28), healthcare (7.9%; n = 18), administration (4.4%; n = 10), and other 
(9.3%; n = 21). The majority of participants were University educated (83.25%; n = 189). 
Sample specifics for each of the study groups are presented in Table 4.1.
Table 4.1. Demographic variables for workshop and non-workshop groups
Demographics Workshop Non-workshop
Total number of participants 102 125
Total number males (%) 35 (34.3%) 49 (39.2%)
Age range in years 23-66 22-62
(M; SD) (M=42.77; SD=9.35) (M=42.50; SD=10.23)
Full-time work (%) 99 (97%) 100 (80%)
Work 9am-5pm pattern (%) 102 (100%) 81 (64.8%)
Mean hours per week (SD) 45.72 (8.97) 41.27 (11.93)
Mean years in current role (SD) 6.32 (7.1) 6.15 (6.35)
Married/living with partner (%) 81 (79.4%) 105 (84%)
Have children (%) 57 (55.9%) 56 (44.8%)
University educated (%) 91 (89.2%) 98 (78.4%)
Job types (N [%]): workshop sample - legal (80 [78.4%]), administration (10 [9.8%]), education (6 [5.8%]), 
human resources (6 [5.8%]); non-workshop sample -  police (36 [28.8%]), education (28 [22.4%]), nursing (28 
[22.4%]), healthcare (18 [14.4%]), other (15 [12%]).
4.2.4. CBT-based workshop
Overview. Participants in the intervention group attended a one day CBT-based 
workshop which was carried out at their place of work. Each workshop accommodated 
between 10-20 participants and was facilitated and presented by the same clinical 
psychologist with more than 10 years’ experience in delivering cognitive behavioural 
interventions. The full-day interactive workshop was designed to enable participants to 
understand: the cognitive behavioural model of emotions; the impact of maladaptive thinking 
in a work context and how to change this thinking; the relationship between emotions, 
thinking and behaviour; and to identify personal strengths when dealing with pressure at 
work. Participants who attended the workshop took part in group discussions, written and 
small group exercises, and developed individual practical plans for implementation after 
workshop completion. Before the workshop, participants received a preparation document
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which asked them to think about situations where they have performed well under pressure, as 
well as situations where they have not performed well under pressure. This was to allow them 
time to think about meaningful situations they would like to discuss during the workshop. The 
workshop focused on three main themes common in CBT interventions: 1) thinking about 
thinking; 2) the impact of cognitive perceptions (cognitive distortions or ‘mind traps’); and 3) 
the impact of behaviour.
Workshop details. During the first hour and a half of the workshop, a psycho- 
educational session focussed on research findings with regards to the impact o f stress on 
health and wellbeing; the potential effects of stress on individuals and organisations; and the 
changing nature of stressors (i.e., increased levels of psychological stress). Next the focus 
moved to helping the participants to understand the difference between pressures (trigger) and 
stress (response). The physiological process associated with stress and the impact that this can 
have on health and wellbeing was discussed. Participants were then given the opportunity 
during small group exercises to look at their own top three work stressors. This was followed 
by a large group discussion which illustrated that even though there is constant pressure in 
society, not everybody reacts with the same stress response.
After a 15 minute break the focus of the workshop moved onto cognitive awareness, 
or thinking about thinking. This section introduced the cognitive model used in CBT and 
highlighted the relationship between thoughts, emotions and behaviour. The framework o f the 
workshop was primarily informed by the Cognitive Model of emotions and behaviour which 
suggests that people’s reactions and emotions are influenced by their perception of a situation 
rather than by the situation itself (Beck, 1964; Ellis, 1962). It is therefore important to look 
not only at a person’s initial thoughts in high pressure situations, but also to uncover the semi­
conscious processes which are embedded slightly deeper in the psyche (Beck, 1995). The 
impact of thinking was illustrated by various concrete examples and was also explained by 
illustrating the basic neuropsychological principles of how thoughts affect emotions. After the 
theoretical discussion, participants moved back into their small groups to practice a basic 
thought awareness exercise (called the ABC-exercise) looking at specific events from their 
own lives. Ellis (1977) proposed the ABC model which explains the relationship between 
thinking and emotion: A=Activating Event; B=Beliefs and thoughts; C=Emotional and 
behavioural consequences. What this model enables individuals to understand is that 
emotional distress and problematic behaviour (C) are consequences, not of the events 
themselves (A), but of the individual's negative inferences and evaluations of the events (B). 
Thought awareness exercises are a very important component in identifying and changing
negative thinking patterns such as rumination. Participants were encouraged to consider work- 
related events and how their beliefs and thoughts affected their emotional responses and 
behaviour.
Next, a theoretical discussion focused on the impact of cognitive perceptions - or 
cognitive thought distortions - called ‘mind-traps ’ (Beck, Rush, Shaw & Emery, 1979). There 
was a specific focus on how past experiences can wrongly affect our thinking styles, how 
people tend to see what they expect to see; and also how resistant perceptions can be to 
change unless a major effort is made to spot and change them. Next, the mind-traps (e.g., 
catastrophic thinking, mind-reading, overgeneralisation and emotional reasoning) were 
discussed one by one, as well as the impact of these thinking styles on people’s reactions and 
emotions. Participants then returned to their ABC exercises to see if  they could identify any 
specific mind-traps they consistently applied to work-related situations or events. This 
exercise helped participants to realise how often they distort reality and how much mind-traps 
were affecting their emotions and behaviour in their own lives. The next exercise was a basic 
thought restructuring exercise helping participants to challenge and change any negative 
intrusive thoughts and mind-traps; a very important skill in changing perseverative thinking 
patterns such as rumination. The impact of choosing to change was a central theme 
throughout this section and participants had the opportunity to assess their own attitudes 
towards pressure and stress.
The final section focused on the importance of behaviour and the link between 
emotions, thoughts and behaviours. Two different types of work-related behaviours were 
discussed: performance behaviours and recovery behaviours. Performance behaviours refer to 
behaviours such as time-management, managing working hours, communication under 
pressure, building relationships with others and taking time out to think about thinking. 
Recovery behaviours included behaviours which help people to recover from stress and 
manage a decent work/life balance. Content and discussion focused on the impact of sleep, 
exercise, diet and social interaction on health and wellbeing. Practical exercises included 
reviewing their own performance and recovery behaviours and identifying those they 
considered most personally important with a view to making changes; e.g., managing working 
hours more effectively, making more time for quality sleep, changing diet, engaging in more 
exercise.
During the closing session of the workshop, attendees developed individual practical 
plans for implementation after workshop completion. Their plans emphasised the areas they 
felt they would like to focus on, in the context of the workshop themes; and it was hoped that
74
development of a personal plan would encourage further engagement with the content of the 
workshop in the weeks and months following workshop completion.
4.2.5. Measures
Work-Related Rumination. The Work-Related Rumination Questionnaire (Cropley, 
et ah, 2012) is a self-report measure designed to measure a proposed three-factor model of 
perseverative thinking about work. Two of the subscales were analysed: affective rumination 
and problem-solving pondering - each with 5-items. Included in the affective rumination 
subscale are items such as, “Are you annoyed by thinking about work-related issues when not 
at work?”, and the problem-solving pondering subscale includes items such as, “In my free 
time I find myself re-evaluating something I have done at work.”. Items are responded to 
against a 5-point Likert scale ranging from l=Very seldom/never to 5=Very often/always, and 
each subscale yields a total score which ranges from 5 to 25, with higher scores representing 
higher levels of the factor in question. In a previous study, Cronbach’s alphas have been 
reported as: Affective rumination=.90; Problem-solving pondering=.81 (Querstret & Cropley,
2012). Cronbach’s alphas for this study can be viewed in Table 4.2.
Work-related fatigue. The Occupational Fatigue Exhaustion Recovery scale (OFER) 
is a 15-item measure that has been validated in several studies as a measure of work-related 
fatigue (Winwood et al., 2007; Winwood, et al., 2006; Winwood, Winefield, Dawson, 
Lushington, 2005). The Chronic Fatigue (CF) subscale was analysed because we were 
interested in Fatigue which is persistent/long-term. The CF subscale contains items that 
reflect the complexity of this construct as a mixture of mental, physical and emotional 
components, consistent with the observed and reported characteristics of persistent fatigue 
(Winwood et al., 2006). The CF subscale is comprised of five items, including: “I often dread 
waking up to another day of my work”; “I often wonder how long I can keep going at my 
work” (CF). Each item is responded to on a seven point Likert scale ranging from 
0=“Completely disagree” to 6=“Completely agree”. Each subscale yields a total score that 
ranges from 0-100 (score = [£ (item scores) /30] x 100). Cronbach’s alpha for CF has been 
reported in a previous study as: .91 (Querstret & Cropley, 2012); and Cronbach’s alphas for 
this study can be viewed in Table 4.2.
Sleep quality. The Pittsburgh Sleep Quality Index (PSQI) is a well validated 
questionnaire comprised of 19 items assessing sleep quality and disturbances over a one- 
month interval (Buysse, Reynolds III, Monk, Berman, & Kupfer, 1988). These 19 items result 
in seven component scores (subjective sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction) which
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are summed together to yield a global PSQI score, ranging from 0 to 21. Higher scores reflect 
poorer sleep quality (Buysse et ah, 1988). Cronbach’s alpha for this scale has been reported in 
a previous study to be: 0.83 (Buysse et ah, 1988; Carpenter & Andrykowski, 1988). 
Cronbach’s alphas for this study can be viewed in Table 4.2.
Control variables. Single items were included in the survey for gender (l=female; 
2=male), age, children (l=yes, 0=no), level of education (l=no university; 2=university 
educated); work pattern (l=traditional [9am-5pm Mon-Fri], 2=shifr work); work type (^ fu ll­
time, 2=part-time) and hours worked per week. Because group membership was not 
randomised these variables were included to control for differences between the groups at 
baseline which may have had an impact on the results. Furthermore, while this study was 
focussed on assessing the effectiveness o f the workshop for changing levels of self-reported 
work-related rumination, work-related fatigue, and sleep quality; it was important to control 
for other measurable variables which theoretically, and on the basis of existing research, 
could also be influenced by the intervention and could covary with work-related rumination 
and/or work-related fatigue. For example, in the context of the effort-recovery theory, 
increased job demands interfere with recovery processes by reducing the time available to the 
individual; and limited control at work can damage recovery because individuals may be 
required to continue expending effort at times when they require a break psychologically and 
physiologically. As such, both low control at work and high levels of demand at work can 
compromise opportunities for recovery and could potentially be related to work-related 
rumination, work-related fatigue and sleep quality.
Job control and job demands. Ten items from the Job Content Questionnaire (JCQ; 
Karasek, Brisson, Kawakami, Houtman, Bongers, & Amick, 1988) were used to measure 
perceived job demands; and included items such as, “Do you have to work very fast?”. Ten 
items from the JCQ were used to measure job control; and included items such as, “Do you 
have a choice in deciding HOW you do your work?”. Each item was responded to on a 4- 
point Likert scale ranging from l=Never/Almost never to 4=Often. For each of these scales, 
items are summed to yield a total score which ranges from 10 to 40, with high scores 
indicating high job demands, or high job control, respectively. Cronbach’s alphas in a 
previous study were .78 (job demands) & .76 (job control) (Querstret & Cropley, 2012). 
Cronbach’s alphas for this study can be viewed in Table 4.2.
4.3. Results
4.3.1. Data analysis
All analysis was conducted in SPSS version 21 (IBM Corp, 2012).
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Analysis of differences at baseline
Because participants were not randomly allocated to the different groups, a one-way 
Analysis of Variance (ANOVA) was conducted to assess whether the groups were 
significantly different at baseline on any of the study variables. Baseline data for age, hours 
worked per week, job demands, job control, affective rumination, problem-solving pondering, 
chronic fatigue, and sleep quality were entered as dependent variables; and group (workshop 
vs. non-workshop) was entered as the factor. There were no significant differences between 
the groups at baseline on age (F[ 1,225] = 0.05, p=.83), job demands (F[l,225] = 2.95, p=.09), 
affective rumination (F[ 1,225] = 1.06, p=.27), problem-solving pondering (F[ 1,225] = 0.02, 
p=.88), chronic fatigue (F[ 1,225] = 3.68, p=.07), or sleep quality (F[ 1,225] = 3.42, p=.07); 
however the groups were significantly different with regards to job control (F[ 1,225] = 37.52, 
p=.00), and hours worked per week (F[ 1,225] = 9.71, p=.00).
As can be seen in Table 4.1, the workshop group reported higher levels o f job control 
and higher mean hours per week at baseline than the non-workshop group. As can also be 
seen in Table 4.1, in comparison to the non-workshop group, the workshop group had more 
participants working full-time (97% vs. 80%); more participants working a “traditional” 
(9am-5pm Mon-Fri) pattern (100% vs. 64.8%); more participants with children (55.9% vs. 
44.8%); and more participants who were university educated (89.2% vs. 78.4%). However, 
the groups were closely matched on gender split (34.3% vs. 39.2% males); years in current 
role; and marital status (79.4% vs. 84% married/living with partner).
Correlation analysis
Means and standard deviations for the study variables can be viewed in Table 4.2; and 
correlations for the study variables can be viewed in Table 4.3. The correlation table was 
reviewed to check if  the proposed control variables were correlated with the dependent 
variables. Hours per week (HPW) was significantly positively correlated problem-solving 
pondering; education level (EDUC; l=no university; 2=university educated) was significantly 
positively correlated with affective rumination and problem-solving pondering; work type 
(WKTYPE; l=full-time, 2=part-time) was significantly positively correlated with problem­
solving pondering; job demands was significantly positively correlated with affective 
rumination, problem-solving pondering and chronic fatigue; and job control was significantly 
negatively correlated with affective rumination and chronic fatigue. Because of these 
significant correlations, these variables were entered as covariates in further analysis. Work 
pattern (WKPAT) was not significantly correlated with any dependent variables; therefore, it 
was not included as a covariate in further analysis.
Table 4.2. Means (SD), skew and kurtosis for study variables
Study variables Workshop Non-workshop a Skew Kurtosis
Job demands (Tl) 33.24 (3.4/) 32.32 (4.20) .77 -0.82 0.62
Job demands (T2) 33.32 (4.00) 32.64 (4.35) .80 -0.83 0.59
Job control (Tl) 30.01 (4.26) 25.56 (6.24) .85 -0.43 -0.19
Job control (T2) 30.92 (4J3) 25.88(6.7% .87 -0.50 -0.46
Affective rumination (Tl) 13.65 (3.7,9) 14.27 (4.55) .85 0.25 -0.11
Affective rumination (T2) 12.45 (4.19) 13.95 (4.59) .87 0.27 -0.30
Problem-solving pondering (Tl) 15.42 (3.14) 15.48 (3.60) .78 -0.38 0.22
Problem-solving pondering (T2) 15.01 (3.57) 15.37 (3.74) .81 -0.15 0.28
Chronic fatigue (Tl) 36.01 (26.55) 42.98 (27.&% .91 0.36 -0.67
Chronic fatigue (T2) 33.88 (22,90) 45.49 (25.68) .87 0.35 -0.61
Sleep quality (Tl) 6.34 (3.14) 7.24 (3.99) .70 0.58 0.07
Sleep quality (T2) 6.45 (3.PP) 7.73 (4.43) .74 0.59 0.04
Table 4.3. Correlation matrix: all study variables
1 2 3 4 5 6
1. Job demands (T2) -
2. Job control (T2) .11 -
3. Affective rumination (T2) .33* -.20* -
4. Problem-solving pondering (T2) .41* .06 .59* -
5. Chronic fatigue (T2) .20* -.37* .65* .33* -
6. Sleep quality (T2) .05 -.16 .43* .13 .45* -
HPW .20* -.08 .06 .18* .09 .03
WKPAT .11 -.20* .15 .14 .08 .07
EDUC .35* .18* .19* .18* .09 -.04
WKTYPE -.12 -.40* -.02 -.19* .06 .12
*p<01; HPW=hours per week; WKPAT=work pattern (1 traditional [9am-5pm Mon-Fri], 2=shifts); 
EDUC=Level of education (l=no university, 2=university educated); WKTYPE=work type (l=full-time, 
2=part-time)
MANCOVA and ANCOVA analysis
Analytic approach. Two stages o f data analysis were conducted. Firstly, a 
multivariate analysis o f covariance (MANCOVA) was carried out to assess the effect o f the 
intervention on the dependent variables together. MANCOVA is an appropriate approach to 
use when dependent variables are correlated with each other (see Table 4.3) because it takes
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into account this shared variance when assessing the efficacy o f the intervention. Secondly, a 
series o f analysis of covariances (ANCOVAs) were conducted on each of the dependent 
variables to assess the effect o f the intervention on them individually. Before conducting the 
main analyses, the data were tested for the presence of outliers and normality was assessed 
(Field, 2009). There were no multivariate outliers in the data and the data was normally 
distributed (assessed via review of histograms and absolute skew and kurtosis values; see 
Table 4.2).
Main analysis: MANCOVA. For the MANCOVA, time 2 (T2) scores for affective 
rumination, problem-solving pondering, chronic fatigue and sleep quality were entered into 
the model as dependent variables; time 1 (Tl) scores and control variables (job demands, job 
control, age, gender, children, work pattern, hours worked per week, education level) as 
covariates; and group (workshop = 1, non-workshop = 0) as the factor. The assumption of 
equality of covariance matrices was satisfied. Box’s M=14.935, F=1.46, p=.15; and the 
analysis showed a significant multivariate main effect for group, Wilks’ 1=951, F(2, 
209)=2.71, p=.03, qp2=.05.
Main analysis: ANCOVA. In the next stage o f the analysis, individual ANCOVA’s 
were carried out to assess the effect of the intervention on each of the four dependent 
variables. The homogeneity of variance assumption was satisfied because Levene’s F test was 
non-significant for all dependent variables: affective rumination [F(l,225)=1.34, p=.25], 
problem-solving pondering [F(l,225)=.04, p=.85], chronic fatigue [F(l,225)=1.73, p=.19], 
and sleep quality [F(l,225)=.65, p=.42]. To protect against family-wise error a Bonferroni 
correction was applied to the alpha value (Field, 2009), and results were assessed against an 
alpha o f p<.01. For each ANCOVA, Tl scores and demographic control variables (age, 
gender, children, work type, work pattern, hours worked per week, education level) were 
entered as covariates in the model; and group (workshop vs. non-workshop) as the factor. 
Furthermore, because job demands was correlated with affective rumination, problem-solving 
pondering and chronic fatigue, it was entered as a covariate in the ANCOVA analyses; and 
because job control was correlated with affective rumination and chronic fatigue it was also 
entered as a covariate in the ANCOVA analyses. Sleep quality was not correlated with job 
demands or job control; therefore they were not added as covariates for the ANCOVA for 
sleep quality.
There was a significant difference between the groups at follow-up for affective 
rumination [F(l,215)=2.85, p=.04, qp2=.01], problem-solving pondering [F(l,216)=5.97, 
p=.01, qp2 =.03], and chronic fatigue [F(l,215)=5.71, p=.01, qp2=.03]. However, the groups
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did not differ on sleep quality [F(l,218)=2.53, p=.l 1]. Specifically, those participants who 
attended the one-day CBT-based workshop reported significantly lower levels of affective 
rumination, problem-solving pondering and chronic fatigue at follow-up than the participants 
who did not attend the workshop. According to Cohen's (1988) guidelines partial eta squared 
(qp2) values o f .01, .06, and .14 constitute small, medium, and large effect sizes respectively; 
therefore, the effect sizes for the dependent variables were small. Hypotheses 1, 2 and 3 were 
supported; however, hypothesis 4 was not supported.
Analysis of change in covariates
As a secondary check, changes in job demands and job control from Tl to T2 were 
assessed for both groups. Paired samples t-tests were conducted on the split file data (split by 
workshop vs. non-workshop) for each o f these variables. Results from these tests showed that 
participants who attended the workshop reported significantly higher levels of job control at 
T2 (t[101]=-2.84, p=.01) when compared to their levels at Tl; however, there were no 
significant differences between Tl and T2 scores for workshop attendees in self-reported job 
demands (t[101=-0.32, p=.75). For the non-workshop attendees there were no significant 
differences between Tl and T2 scores for job demands (t[ 124]=-1.14, p=.26), or job control 
(t[124]=-0.87, p=.38).
4.4. Discussion
This longitudinal quasi-experimental study aimed to assess the effect of a one-day 
CBT-based workshop intervention (delivered in a workplace setting) on affective work- 
related rumination, problem-solving pondering, chronic work-related fatigue and sleep 
quality. Three out of the four study hypotheses were supported. Individuals who attended the 
workshop reported significantly lower levels of affective rumination (HI), problem-solving 
pondering (H2) and chronic fatigue (H3) at follow-up than individuals who did not attend the 
workshop; however, workshop attendance had no effect on self-reported sleep quality at 
follow-up (H4). It is important to note that the effect sizes for the differences between groups 
were small, which is perhaps not surprising given the time elapsed between Tl and T2 (6 
months); with previous meta-analytic and systematic reviews suggesting that the effect of  
CBT interventions is not sustained over long periods (see, e.g., Richardson & Rothstein,
2008; van der Klink, et al., 2001; Montgomery & Dennis, 2004).
4.4.1. Interpretation of study results
Results showed that those individuals who attended the CBT-based workshop reported 
significant reductions for both chronic fatigue and affective rumination; however, the 
reduction in both of these constructs cannot be explained by a reduction in perceived job
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demands as workshop attendees reported no significant reduction in job demands from Tl to 
T2. This is interesting because previous research has shown that inadequate psychological 
detachment from work mediates the relationship between the demands of work and poor 
recovery, for example, through compromised sleep or increased levels o f exhaustion/fatigue 
(Kinnunen, et a l, 2011; Siltaloppi, et al., 2009; Akerstedt, Knutsson, Westerholm, Theorell, 
Alfredsson, & Kecklund, 2004; Berset et al., 2010); therefore, one may expect a reduction in 
rumination and fatigue to be associated with a reduction in perceived demands at work. 
However, in this study, participants’ perceptions of job demands remained consistent over 
time suggesting there must be a different mechanism accounting for the change in affective 
rumination and chronic fatigue. It would have been useful to assess affective rumination and 
chronic fatigue as potential mediators o f change for each other because there is a potentially 
complex causal relationship between work-related fatigue and rumination. Querstret & 
Cropley (2012) have suggested that affective rumination may be implicated in a causal model 
for fatigue, maintaining psychophysiological arousal because of the emotional content of the 
process; however, this relationship could also be considered as circular with these two 
constructs feeding each other. Specifically, while it is possible that affective rumination 
interferes with recovery processes by extending work-related demands into non-work time 
resulting in fatigue (e.g., by interfering with sleep); it is also possible that individuals who are 
fatigued may in turn ruminate more frequently. If an individual is fatigued, this may impact 
on their concentration levels and productivity at work, in turn resulting in deadlines being 
missed which could foster rumination with regards to incomplete tasks. Individuals who are 
fatigued may also experience reduced emotional resilience which could increase irritation and 
other negative affective constructs. These factors combined could mean that increased levels 
of work-related fatigue actually result in increased levels of work-related rumination, which in 
turn could interfere with recovery processes (e.g., sleep) resulting in further increases in 
work-related fatigue.
Interestingly, this type of model was recently tested by Sonnentag and colleagues who 
examined whether exhaustion predicted a decrease in psychological detachment during non­
work time over the course of several weeks (Sonnentag, et al., 2014). They found that 
exhaustion predicted decreased psychological detachment over the course o f 4 weeks; 
specifically, employees who felt exhausted reported having a harder time mentally 
disengaging from work during off-job time (Sonnentag, et al., 2014). However, in the present 
study assessing potential mediation effects between these variables was not possible due to 
the design of the study. Specifically, while it is possible to conduct mediation analysis, the
81
lack of randomisation to groups (and associated lack of experimental control), paired with the 
six month time lag between assessments, significantly increases the risk that any mediation 
effects are confounded by spurious relationships between the mediator, outcome and 
unmeasured ‘other’ variables (Hayes, 2013). Exploration of the causal relationship between 
rumination and fatigue represents an interesting avenue for future research and the following 
chapters (Chapter 5 and Chapter 6) provide some thought-provoking findings in relation to 
this.
The significant decrease in affective rumination in workshop attendees may be 
explained by the content in the workshop which focussed on helping individuals understand 
the relationship between thoughts, feelings and behaviour; and that ‘thoughts are just 
thoughts’ — they do not have to be acted on. For example, one of the sessions in the workshop 
concentrated on identifying and challenging cognitive distortions or 'mind traps'. If affective 
rumination was fuelled by enduring cognitive distortions (e.g., catastrophising; over­
generalising) and the attendees were able to develop awareness of this in order to challenge 
this in a work context, this may have helped them to disengage with the emotional (or 
affective) response to these thoughts. Perhaps identifying their own personal 'mind traps' 
afforded attendees a provisional basis to challenge them; in turn leading to a reduction in 
affective rumination. This type of cognitive restructuring (detecting and changing 
dysfunctional thinking habits into more functional and realistic ways of thinking) is intrinsic 
to CBT-based programmes (Beck, et al., 1979). In line with the Cognitive Model o f emotions 
(Beck, 1964; Ellis, 1962), workshop attendees may have been able to disengage their 
emotional response to a situation from the actual situation itself, thereby reducing consequent 
levels of affective rumination; an interesting avenue for future research.
A possibility for the change in problem-solving pondering is that participants who 
attended the workshop may have engaged in more performance behaviours. Performance 
behaviours included aspects such as: time-management, managing working hours effectively, 
communicating under pressure, building relationships with others and taking time out to think 
about thinking. If workshop attendees became more effective with regards to time 
management and managing their working hours, this would have reduced the need to think 
about tasks outside of work. Previous research has shown that employees who prefer to 
segment their work and home environments -  that is, by establishing clear boundaries 
between the two -  report higher levels of psychological detachment from work during non­
work time (Park, et al., 2011). Perhaps the workshop attendees established a clearer 
distinction between their work and non-work environments -  for example, by switching off
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mobile phones, or not checking work email when at home -  thereby affording themselves 
more space for recovery processes to take place.
Taking part in the workshop may also have reinforced effective relationship skills, 
resulting in a more harmonious work environment. If individuals have more functional and 
enjoyable relationships with colleagues, this may mean an increased sense of wellbeing and 
satisfaction at work, leading to a decrease in affective rumination. While qualitative feedback 
was not gathered from participants in this study, and they were not asked specifically about 
interpersonal relationships at follow-up; a previous study assessing the efficacy of a 
workplace-based programme found that participants reported significant improvements in 
relationships not just at work, but also outside of work (e.g., with children and other family 
members; Millear et al., 2008). Participants in the study by Millear and colleagues suggested 
that the group format increased their enjoyment of the programme and enabled them to 
acquire relationship skills which they then used at work and at home. The programme in the 
Millear et al. study was delivered in multiple sessions over many weeks, whereas the 
intervention in the current study was over one full day; nevertheless, the participants in the 
current study may have enjoyed the group format and discussions and this may have had a 
positive effect outside of work, thereby promoting recovery. This represents an interesting 
avenue for future research to explore.
A further possibility is that workshop participants felt more able to cope with the 
demands of their work via an increase in coping self-efficacy. Coping self-efficacy represents 
an individual’s ability to manage difficult situations; and it is closely related to an individual’s 
persistence and tenacity in dealing with challenges and adversity (Kleinke, 1998; Moos, 2002; 
Seligman, 1990; Reivich & Shatte, 2002). While coping self-efficacy was not measured in the 
current study, perceived control at work (job control) was included as a control variable. The 
finding that workshop attendees reported a significant increase in job control between Tl and 
T2 may support an increase in perceived coping self-efficacy. In the current study, it is 
possible that an increase in coping self-efficacy has afforded participants of the workshop 
some respite from work-related rumination, less interference with recovery processes (e.g., 
sleep) and a corresponding reduction in perceived work-related fatigue; however, this is 
speculative and again represents an interesting avenue for future empirical work.
The finding that the intervention did not have an effect on sleep quality may be an 
artefact of the time lag between initial intervention attendance and follow-up (6 months). It is 
possible that the intervention did have a positive influence on sleep but that this effect faded 
over time. This would align with research findings suggesting that the effects of CBT
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interventions for sleep appear to fade relatively quickly (see, e.g., Okajima et al., 2012); and 
that ‘booster’ CBT sessions may be necessary in the longer term in order for the effects to be 
sustained (Montgomery & Dennis, 2004). As expanded on in the limitations section (below), 
a study design in which more measurement periods were added would show whether the 
intervention had an effect in the short-term which faded over time.
Theoretically, the effects of the workshop could be interpreted as follows. In line with 
the effort-recovery theory (Meijman & Mulder, 1998) individuals who attended the workshop 
may have made efforts to discontinue taxing systems activated in work time, for example, by: 
engaging in more recovery behaviours outside of work (e.g., sleep, diet, exercise); 
disengaging from work-related thinking; and becoming more able to deal with the demands of 
their work whilst at work (e.g., better time-management, management of hours worked, and 
building better working relationships with others). And in the context of the Conservation of 
Resources theory (Hobfoll, 1998), workshop attendees may have increased their internal 
resources, for example, due to increased levels of coping self-efficacy. In concert with one 
another, it may be a combination of more effective recovery both at work and outside of work 
that explain the reduction in both work-related rumination and chronic fatigue.
4.4.2. Limitations
It is useful to start with a consideration of the limitations of the study design because 
these limitations restrict interpretation of the results. Firstly, as mentioned in the methods 
section for the study, this was a quasi-experimental design because the workshop and non­
workshop groups were formed from convenience samples. As a result, there were differences 
in the groups at baseline. Where possible these differences have been controlled for 
statistically in the analysis. Nevertheless, the majority of workshop attendees came from the 
same organisation and indeed the same occupational group (lawyers); therefore, it is possible 
that there is something specific to this occupational group, or organisational context, which 
fostered an ability to engage with the workshop and implement changes. Furthermore, it is 
possible that something unmeasured in this study, and unique to the organisation within which 
workshop participants worked, caused the observed changes in the dependent variables 
instead of attendance at the workshop. As such, the generalizability of the findings in this 
study to other occupational groups or organisational contexts needs to be tested through 
further empirical work. For example, it would be advantageous for the workshop and non­
workshop groups to be drawn from the same occupational context and randomised to the 
different treatment groups. It would also be useful to test the effectiveness o f the intervention 
in other occupational groups.
Another limitation lies in the lack of coherence between intervention design and 
measures employed. Whilst it is appropriate to assess change in work-related rumination, 
sleep and fatigue -  because theoretically, and on the basis o f existing research, CBT 
interventions may have an effect on these measures (see, e.g., van der Klink, et al., 2001; 
Okajima, et al., 2011) -  it has not been possible to assess the mechanisms of change. This is 
predominantly because the workshop was designed in isolation by an external organisation; 
and the timescales to design, test and launch the online assessment questionnaire were very 
short. This did not enable detailed thinking with regards to assessing potential mechanisms of 
change appropriately; therefore, much of the interpretation above (whilst based in theory and 
aligned with previous research findings) is speculative. Another limitation conferred by the 
design of the current study is that it is not possible to tell whether the CBT intervention 
worked for the theoretical reasons hypothesised (see the interpretation of findings section 
above) or whether simply having a day off work to think about rumination and stress was the 
active ingredient.
Finally, the design of this study would be considerably strengthened if  change was 
assessed more robustly; for example, before the intervention, immediately after the 
intervention, and then at three and six months post intervention. The six month time lag 
between workshop completion and follow-up (without any intervening assessment) increases 
the likelihood that something (unmeasured) other than the workshop may have caused the 
changes in the dependent variables. However, one of the challenges inherent in conducting 
research in real-life settings is that it is often not possible to negotiate ‘ideal’ or ‘preferred’ 
timelines; and in this case, the organisation was not open to more regular assessments of their 
participants. In spite of these limitations, this quasi-experimental longitudinal study also 
confers a considerable strength because this research was conducted in a real world setting 
which increases its ecological validity.
4.4.3. Implications for the real world
Employers have a responsibility to address work-related health risks; and it is 
increasingly important that employers make use of evidence-based practices and interventions 
in support of their workplace health and safety agendas. The current study showed that a one- 
day CBT-based intervention may be effective in improving employees’ recovery and 
wellbeing; therefore, organisations could consider integrating such an intervention into their 
occupational health programmes. However, participation in such programmes should be 
voluntary. If involvement in these types of programmes was mandated, employees could 
consider this an intrusion, violating their ability to segment their work life from their private
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life. Research has shown that such violations increase perceived stress and reduce job 
satisfaction (Kreiner, Hollensbe, & Sheep, 2009); therefore, organisations need to balance 
their desire to support their employees’ health against the need to protect their employees’ 
sense of work-life balance.
4.5. Conclusions
Notwithstanding the limitations inherent in the quasi-experimental longitudinal design 
of this study, the results provide initial support for the use o f a short (e.g., one-day) CBT- 
based workshop delivered in a workplace environment for the reduction of work-related 
fatigue and rumination.
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Chapter 5
Study 3. Assessing the effect of a 4-week online mindfulness course on work-related 
rumination, fatigue and sleep quality: a randomised waitlist control trial.
Given the previous literature suggesting that work-related rumination may be 
detrimental to recovery; for example, by interfering with sleep and contributing to a causal 
model of fatigue (Akerstedt et ah, 2004; Berset et ah, 2010; Querstret & Cropley, 2012), it is 
important to develop interventions targeting rumination. In Chapter 3, a systematic review of  
the literature suggested that CBT-based and mindfulness-hased interventions, delivered in 
both face-to-face and online formats, may be effective in the reduction of rumination and/or 
worry. In Chapter 4 a study was presented considering the impact of a one-day CBT-based 
workshop on work-related rumination, work-related fatigue and sleep; and in this chapter 
results are reported from a randomised waitlist control trial assessing the effect o f a 4-week 
online mindfulness intervention on work-related rumination, fatigue and sleep quality. The 
mindfulness intervention assessed in this chapter has already been shown to be effective in the 
reduction of perceived stress (Krusche, Cyhlarova, King, & Williams, 2012), depression and 
anxiety (unpublished data); however, it has not been assessed in an occupational context until 
now.
5.1. Introduction
The concept of mindfulness has received considerable attention over the past 30 years, 
predominantly in the clinical literature (Bishop, Lau, Shapiro, Carlson, Anderson, Carmody, 
et al., 2004; Brown & Ryan, 2003). Prompted by the development of mindfulness-based 
treatment programmes (e.g., mindfulness-based stress reduction [MBSR; Kabat-Zinn, 1982]; 
mindfulness-based cognitive therapy [MBCT; Segal, Williams & Teasdale, 2002]), clinical 
practitioners have integrated mindfulness into treatment programmes for a myriad of 
emotional and behavioural disorders, for example, borderline personality disorder, major 
depression, anxiety and chronic pain (Bishop et al., 2004). Accompanying this trend is a 
growing body o f empirical evidence suggesting that mindfulness-based interventions are 
effective for the reduction of symptoms in clinical samples (see, e.g., Bohlmeijer, Prenger, 
Taal, & Cuijpers, 2010; Grossman, Niemann, Schmidt, & Walach, 2004; Querstret &
Cropley, 2013); and also for the promotion of psychological wellbeing in non-clinical 
samples (see, e.g., Collard, Avny, & Boniwell, 2008; Irving, Dobkin, & Park, 2009; Querstret 
& Cropley, 2013).
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5.1.1. Mindfulness at work
Recently, mindfulness has started to gain attention in the industrial and organisational 
psychology literature. Many organisations now have mindfulness programmes in place for 
their employees (e.g., Google; Forbes.com, 2012); however, there have been few attempts to 
properly assess its efficacy or to understand the mechanisms of change by which it may be 
exerting its positive influence on employee wellbeing. At the time of writing, there were 
seven peer-reviewed articles considering mindfulness in a work context (Williams, Kolar, 
Reger, & Pearson, 2001; Dane, 2011; Glomb, Duffy, Bono, & Yang, 2011; Dane & Brummel, 
2013; Leroy, Anseel, Dimitrova, & Sels, 2013; Hulsheger, Alberts, Feinholdt, & Lang, 2013; 
Wolever, Bobinet, McCabe, Mackenzie, Fekete, Kusnick, et al., 2012). Out of these studies, 
four presented data regarding the impact of mindfulness interventions. For example, in the 
randomised control study by Williams, et al. (2001) the effect of an 8-week mindfulness stress 
reduction course on daily hassles, psychological distress, and medical symptoms was 
assessed. The authors found that the intervention group reported significant decreases in the 
effect o f daily hassles (24%), psychological distress (44%), and medical symptoms (46%); 
and these effects were maintained at 3-month follow-up.
In the study by Hulsheger, et al. (2013), a 10 day mindfulness intervention (based on 
MBCT) was assessed for its impact on emotional exhaustion and job satisfaction; and 
participants who completed the mindfulness intervention reported significantly lower levels of 
emotional exhaustion and significantly higher levels of job satisfaction. The study by Leroy, 
et al. (2013) assessed the efficacy of an 8-week face-to-face MBSR intervention to increase 
employee engagement. The authors hypothesised that an increase in employee engagement 
would be mediated by an increase in authenticity5; and the results supported their hypothesis. 
In the final randomised controlled trial, a mindfulness-based stress reduction programme was 
compared to a yoga-based stress reduction programme and a no-treatment control group for 
the reduction of perceived stress and improvement in sleep quality (Wolever, et al., 2012).
The mindfulness-based intervention was delivered in two formats (face-to-face and online) 
and results showed that both formats were equally effective in the reduction o f perceived 
stress and in improving sleep quality (Wolever, et al., 2012).
5 Authenticity is the degree to which one is true to one's own personality, spirit, or character, despite external 
pressures. Behaving authentically is described in everyday language as “being myself’, or “being natural”; and it 
has consistently been found to be more conducive to mental health and wellbeing than behaving in a way that is 
inauthentic (Rowan, 1988; Rogers, 1961; Winnicott, 1960).
Despite this initial evidence, empirical research on the efficacy of mindfulness in the 
workplace is still scarce. The majority o f studies demonstrating the beneficial effects of 
mindfulness have been conducted outside of the work context, using student or clinical 
samples, such that empirical findings may not generalise to the occupational context (Glomb, 
et al., 2011). In addition, the majority of mindfulness interventions are conducted face-to-face 
(in groups) facilitated by mindfulness trainers. This format increases the cost for organisations 
because employees must ‘take time out’ of their working days to attend the courses (thereby 
impacting productivity); and the organisation invariably pays for the cost of venue hire and 
mindfulness trainers. Furthermore, the relatively high costs associated with traditional face-to- 
face formats o f mindfulness training tend to limit the offer o f these types of interventions to a 
select group of employees (e.g., leadership); therefore, finding novel and effective ways for 
employees to learn mindfulness (e.g., through online courses they can complete in their own 
time) may help to decrease associated costs, and organisations would then be in a position to 
offer mindfulness to a larger proportion of their employees. Recent studies assessing online 
mindfulness interventions have found effect sizes which are comparable to traditional face-to- 
face mindfulness interventions (see, e.g., Krusche, et al., 2012; Wolever et, al., 2012); 
therefore, online interventions may offer a cost-effective way forward.
5.1.2. Defining mindfulness
Mindfulness can be defined as the receptive attention to -  and awareness of -  external 
(e.g., sounds, sights) and internal (e.g., thoughts, emotions) present-moment states, events and 
experiences (Brown & Ryan, 2003; Dane, 2011). Mindfulness promotes receptive experience, 
which involves remaining experientially open by being non-evaluative and non-defensive, 
processing information about one’s experiences without judging their emotional value 
(Bishop, et al., 2004; Kabat-Zinn, 2003; Brown, Ryan & Cresswell, 2007). People have been 
practicing mindfulness techniques for thousands of years and it has often been spoken of as 
the ‘heart of Buddhist meditation’ (Kabat-Zinn, 2003; Thera, 1962); however, its essence -  
being about attention and awareness -  is universal (Williams & Penman, 2011). At its heart, 
mindfulness involves consciously attending to one’s moment-to-moment experience (Brown 
& Ryan, 2003); and meditation practice operates as “scaffolding” to enable the development 
of the state (or skill) o f mindfulness (Kabat-Zinn, 2003). Mindfulness is learned through both 
formal and informal practice. Formal practice occurs through learning and practicing 
meditative techniques (e.g., body scan, mindful movement, sitting practice, breathing space); 
whereas informal practice - which involves developing awareness of body sensations, 
thoughts, emotions and sensory input (sights, scents, sounds) - is practiced via ordinary
activities like eating, brushing teeth and walking (Kabat-Zinn, 2003). A typical formal 
mindfulness meditation consists of the individual focusing his or her full attention on the 
breath as it flows in and out of the body. Focusing on each breath in this way is thought to 
enable the individual to observe their thoughts and feelings as they arise in their mind and, 
little by little, to let go of struggling (or engaging) with them (Williams & Penman, 2011).
The individual comes to realise that thoughts and feelings (including negative ones) are 
transient; and through mindfulness meditation he or she can learn to watch thoughts as they 
appear and disappear. Ultimately, through practicing mindfulness the individual can choose 
whether or not to act on these thoughts, feelings and emotions. As such, mindfulness allows 
people to catch negative thought patterns before they become perseverative, enabling them to 
exercise control over their thinking (Brown, et al., 2007). Essentially, it could be considered a 
method of mental training.
Mindfulness meditation is purported to relieve the analytical side o f the mind 
(involved in thinking, judging and planning); thereby empowering the part of the mind that is 
simply aware (Williams & Penman, 2011). Mindfulness training has been shown to 
systematically reduce psychological and physical symptoms of stress (for a meta-analysis, see 
Chiesa & Serretti, 2009). Moreover, mindfulness training has been found to reduce negative 
affect and rumination (Chiesa & Serretti, 2009), burnout (Geller, Krasner, & Korones, 2010; 
Hulsheger, et al, 2013), and illness symptoms (Fredrickson, Cohn, Coffey, Pek, & Finkel, 
2008). It has also been shown to confer benefits on various wellbeing related outcomes; for 
example, coping capabilities, purposefulness in life and the experience o f positive emotions 
(e.g., Fredrickson, et al., 2008). The occupational outcomes of mindfulness, however, remain 
largely unaddressed (Dane, 2011).
5.1.3. How does mindfulness work?
In light of promising research findings, the question of “whether or not mindfulness 
and mindfulness training work” is no longer at the forefront; instead it is being replaced by a 
different question, “how or through what mechanism/s does mindfulness work?” (Brown, et 
al., 2007). Currently, few studies seek to understand “why” and/or “how” mindfulness 
delivers its benefits (Glomb, et al., 2011); therefore, intervention studies need to be designed 
in order to assess possible mechanisms of change. At the core o f mindfulness is the practice 
of paying attention or “stepping out of automatic pilot”, attending to life in a meaningful and 
purposeful way (Shapiro, Carlson, Astin & Freedman, 2006). Shapiro and colleagues have 
posited a theoretical model of mindfulness in which three components of mindfulness -  
intention (to practice), paying attention, and practicing with an appropriate attitude
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(compassionate and kind) -  together result in a fundamental shift in perspective, which they 
have termed ‘reperceiving’. Reperceiving is a process enabling the individual to disidentify 
(gain distance) from the contents of consciousness (e.g., thoughts, feelings) and view his or 
her moment-by-moment experience with clarity and objectivity (Shapiro, et al., 2006). 
Reperceiving is akin to the concepts o f decentering (Safran & Segal, 1990) and 
deautomisation (Deikman, 1982). Decentering has been defined as the ability to “step outside 
of one’s immediate experience, thereby changing the very nature of that experience” (Safran 
& Segal, 1990; p.117); and deautomisation has been described as “an undoing of the 
automatic processes that control perception and cognition” (Deikman, 1982; p. 137). All of 
these concepts posit a shift in perspective to one that is more objective and less reactive; a 
shift thought to be facilitated through mindfulness meditation (Shapiro, et al., 2006).
A number of authors have also theorised with regards to the mechanisms through 
which mindfulness confers its benefits in the workplace (see, e.g., Leroy, et al., 2013; Brown 
& Ryan, 2003). Because mindfulness is associated with increased levels of awareness, it is 
possible that as levels of self-awareness and self-acceptance grow (as individuals learn to 
maintain a nonjudgmental attitude in processing self-related information), people may begin 
to express themselves in a manner that is in accordance with their true self (with authenticity) 
(lilies, Morgeson & Nahrgang, 2005), thus reducing cognitive dissonance and associated 
psychological distress. Furthermore, individuals who practice mindfulness have been 
described as being fully immersed in activities they are engaged in, facilitating positive 
engagement (Rich, LePine & Crawford, 2010; Brown & Ryan, 2003); therefore, they may be 
more psychologically “present” at work (Kahn, 1992). Psychological presence is similar to 
mindfulness in as much as it reflects the extent to which individuals are “fully there” in the 
present moment, open and attentive (Leroy, et al., 2013). If employees are more immersed in 
work-related activities, mindfulness may facilitate an appreciation of existing activities as 
more novel or interesting, thus promoting a heightened state of involvement and wakefulness 
in those activities (Langer & Moldoveanu, 2000). However, given the lack of studies 
assessing mindfulness at work, and especially studies that are designed to assess potential 
mechanisms of change; these theories are speculative.
Shapiro and colleagues (2006) suggest two approaches to understanding the 
mechanisms by which mindfulness confers its benefits. Firstly, they purport that dismantle 
(tease apart) studies are necessary in order to separate and compare various active ingredients 
in mindfulness-based interventions; for example, social support, relaxation and CBT 
elements. Secondly, they propose the design of studies enabling an examination of the central
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construct o f mindfulness to establish whether the development of “mindfulness” (or facets of 
mindfulness) leads to the positive changes that have been observed. This step can be 
facilitated by employing valid and reliable measures of mindfulness in studies for use in 
statistical models o f mediation; and this is the approach adopted in the current study. This was 
a randomised waitlist control trial assessing the impact of a 4-week online mindfulness 
intervention - against a waitlist control condition - on work-related rumination (affective 
rumination, problem-solving pondering), work-related fatigue (chronic fatigue, acute fatigue), 
and sleep quality.
5.1.4. Hypotheses
Change in main study variables.
Previous research suggested that affective rumination may be more detrimental to 
recovery than problem-solving pondering (e.g., by increasing work-related fatigue; Querstret 
& Cropley, 2012); therefore, participants were selected for inclusion into the study 
predominantly on the basis of their affective rumination score at screening. However, as 
previous research has shown that mindfulness may be effective for other forms of 
perseverative cognition (e.g., depressive rumination and worry; see Chapter 3), and as 
problem-solving pondering may share the same cognitive process as affective rumination, it 
seems reasonable to posit that the intervention may have an effect on both forms of work- 
related rumination. Therefore, in comparison to participants in the waitlist control group, 
participants who complete the online mindfulness course will report...
...significantly lower levels o f affective work-related rumination (HI)
. ..significantly lower levels ofproblem-solving pondering (H2)
In addition, previous research has shown that mindfulness interventions may 
positively affect sleep (e.g., Wolever, et al., 2012), and may also reduce occupational fatigue 
in the form of emotional exhaustion (e.g., Hulsheger, et al., 2013) and burnout (e.g., Geller, et 
al., 2010). Furthermore, as sleep and rumination have both been shown to be related to 
increased levels of fatigue (e.g., Rogers, et al., 2001; Thomsen, et al., 2003; Berset, et al.,
2011), it is reasonable to expect the intervention to have an impact on sleep and work-related 
fatigue. Therefore, in comparison to participants in the waitlist control group, participants 
who complete the online mindfulness course will report...
...significantly lower levels o f chronic work-relatedfatigue (H3)
...significantly lower levels o f acute work-relatedfatigue (H4)
...significantly higher levels o f sleep quality (H5)
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Change in mindfulness.
Operationalising mindfulness. Mindfulness has been characterised as a multi-faceted 
construct and five facets have been identified: acting with awareness, describing, non-judging 
(of inner experience), non-reacting (to inner experience), and observing (Bohlmeijer, ten 
Klooster, Fledderus, Veehof, & Baer, 2011). Acting with awareness involves attending to 
(paying attention to) one's activities in/of the moment (the opposite of'acting on automatic 
pilot'); describing reflects the ability to label internal experiences (e.g., feelings, emotions) 
with words; non-judging (of inner experience) involves taking a non-evaluative stance 
towards thoughts and feelings; non-reacting (to inner experience) enables the individual to 
allow thoughts and feelings to come and go without getting caught up or carried away with 
them; and observing involves noticing or attending to internal and external experiences. A  
study by Baer, Smith, Hopkins, Krietemeyer and Toney (2006) showed that acting with 
awareness, describing, non-judging and non-reacting substantially loaded onto a higher order 
mindfulness construct; however, observing was only predictive in samples of participants 
with previous meditation experience. As participants in the current study were required to be 
naive to mindfulness and other forms of meditation (see the eligibility criteria in the 
Procedure section, below), the observing facet o f mindfulness was not assessed in this study. 
Instead, the four facets of mindfulness which have been shown to load onto a higher order 
mindfulness facet in samples of participants naive to meditation (Baer, et al., 2006), were 
measured and assessed (see the measures section for details). Therefore, in comparison to 
participants in the waitlist control group, participants who complete the online mindfulness 
course will report...
...significantly higher levels o f acting with awareness (H6)
...significantly higher levels o f describing (H7)
...significantly higher levels o f non-judging (H8)
...significantly higher levels o f non-reacting (H9)
Assessing mediators.
As discussed above, examination of the central construct of mindfulness as a mediator 
may establish whether the development of “mindfulness” - or one/many facets of mindfulness 
- leads to the positive changes that have been observed in previous studies (Shapiro, et al., 
2006). As such, in this study, the four facets of mindfulness detailed above were assessed as 
mediators of the effect of the online mindfulness course on each of the main study variables 
(affective rumination, problem-solving pondering, chronic fatigue, acute fatigue, sleep 
quality).
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5.2. Methods 
5.2.1. Ethical approval
Ethical approval was granted by the University of Surrey Ethics Committee (ethics 
approval reference: EC/2013/71/FAHS; see Appendix B). A risk assessment was carried out 
and ethical considerations for participants included: possible adverse consequences o f taking 
part in the study; the right to withdraw at any time; ensuring participants’ confidentiality; and 
ensuring participants had adequate information and time to make an informed decision about 
taking part in the study. Risks and mitigations for this study can be viewed in Appendix D.
5.2.2. Experimental design
This was a randomised waitlist control trial assessing the impact of a 4-week online 
mindfulness intervention - against a waitlist control condition - on work-related rumination 
(affective rumination, problem-solving pondering), work-related fatigue (chronic fatigue, 
acute fatigue), and sleep quality. Participants were assessed pre-treatment and post-treatment 
and were followed up at three and six months post-treatment. Data reported in this chapter are 
for pre- to post-treatment only. Follow-up data will be reported at a later date.
5.2.3. Procedure
Recruitment. Details of the study were circulated to organisations with which the 
researcher had relationships to request they promote the study to their staff. In addition, 
participants who had taken part in previous research and whose details were held on a study 
database (having expressed an interest in taking part in future research) were emailed details 
about the study. Furthermore, the study was promoted via social media and was also 
advertised on an online professional networking site (www.LinkedIn.co.uk). A contact email 
address was provided on all communications and advertising; and once participants registered 
their interest in the study, they were emailed a detailed information sheet about the study 
specifying that the study was assessing the effectiveness of a 4-week online mindfulness 
course for the reduction of work-related stress. They were informed that they would need to 
complete a screening questionnaire and that if  they met the criteria for entry into the study, 
and they consented to take part, they would be randomly allocated into one of two course start 
dates (5 weeks apart). They were informed that they could not choose which course start date 
and that they should only consider taking part in the study if  they would be available to 
complete the online course from either of the two start dates.
Screening. Individuals were sent, via email, a link to an online screening 
questionnaire. To be eligible for inclusion, participants had to meet the following criteria: 1)
18 years of age or older; 2) working a minimum of 30 hours per week; 3) ability to commit
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two hours (minimum) per week for the duration of the course; 4) access to the Internet at 
home; 5) not receiving any other form of psychological therapy and no plans to start any other 
form of psychological therapy throughout the duration of the study; 6) no previous experience 
of mindfulness or meditation; 7) agreement to maintain any dosage of medication for the 
duration o f the study and inform the study immediately if the dosage changed (e.g., anti­
depressants, anxiolytics); 8) living and working in the United Kingdom; and 9) reporting 
moderate to high levels o f work-related affective rumination. Affective work-related 
rumination was chosen as an inclusion criterion because previous literature suggests it is more 
damaging to recovery than other forms of work-related rumination (Querstret & Cropley, 
2012). In order to assess levels of affective rumination, participants completed the work- 
related rumination questionnaire (see details in the ‘measures’ section) and their affective 
rumination score had to be 15 or higher. The cutoff score for affective rumination was based 
on data reported in a recent large-scale cross-sectional study (N=719; Querstret & Cropley,
2012); and participants’ scores had to fall a minimum of one standard deviation above the 
mean reported in that study. Participants who did not meet the eligibility criteria were emailed 
to thank them for their interest in the study and to explain why they did not qualify for entry 
onto the study.
Randomisation process. Participants who were eligible were randomised to either the 
intervention group (INT) or waitlist control group (WLC). Randomisation was stratified by 
gender because previous research has shown that women typically report higher levels of  
rumination than men (Querstret & Cropley, unpublished data; Johnson & Whisman, 2013). 
Block-randomisation was used, with block sizes of 4 for both men and women. A random 
number generator programme (Urbaniak & Pious, 2013) was used to allocate participants to 
either the intervention or waitlist control group. Participants were notified of their course start 
date approximately one month before the first course start date. Participants were blinded to 
group membership as they were not able to choose which group they were allocated to, and 
they were not aware that the study was designed as a waitlist control trial; they were simply 
told there were two course start dates. Furthermore, participants had no contact with each 
other because all recruitment was conducted online, participants came from all over the UK, 
and all communication with participants was conducted via personal email. Study personnel 
were not blinded to participant allocation because there was only one person running all 
aspects of the study.
Incentives for participation: In order to increase participation and adherence 
throughout the study, participants were offered £50 worth of Love2Shop vouchers which can
95
be used in over 20,000 well known high-street stores in the UK. Vouchers were posted to 
participants at the following points throughout the study: 1) after pre-treatment assessment 
questionnaire completed and course started (£10 voucher); 2) after week 3 of course started 
(£10 Voucher); 3) after course (and post-treatment assessment questionnaire) completed (£10 
voucher); 4) after completing three-month follow-up assessment questionnaire (£10 voucher); 
and 5) after completing six-month follow-up assessment questionnaire (£10 voucher). In 
addition, participants were informed that they were completing an online course for free 
which would normally cost them £60 (see details about the course below).
5.2.4. Online mindfulness course
The online mindfulness course assessed in this study comprised elements of 
mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1990) and mindfulness-based 
cognitive therapy (MBCT; Teasdale, Segal, Williams, Ridgeway, Soulsby & Lau, 2000). The 
course is run by the Mental Health Foundation and Wellmind Media and was developed in 
conjunction with leading UK mindfulness instructors (Krusche, et al., 2012). The online 
course usually costs £60 per person; however, participants in this study were able to complete 
the course for free. The online course follows a similar class sequence to traditional 8-week 
mindfulness programmes; however, it is marketed as a 4-week course. In the current study, 
participants were asked to complete the course within 4 weeks if  possible; however, the 
course is open-ended because participants can take as long as they wish to complete the 
course. Participant completion was tracked throughout the course and participants were sent 
reminder emails when they had not accessed the course for more than a week.
To complete the course, participants access instructional videos that guide formal 
meditations, through a website: http://www.bemindfulonline.com (Krusche, et al., 2012). The 
course is led by two mindfulness instructors (one male and one female); and consists o f 10 
interactive session through which participants learn to use both formal meditation skills (e.g., 
body scan, mindful movement, sitting meditation, and three minute breathing space), and 
informal mindfulness techniques that they can incorporate into daily activities (e.g., mindful 
eating, mindful walking, mindfully brushing teeth) (Krushe, et al., 2012). Each week 
participants are asked to complete at least one formal exercise (using audio and video clips 
that are provided), such as the body scan (for 30 minutes), or mindful movement (lasting 10 
minutes); and also to complete one informal exercise in their own time (e.g., eating a meal 
mindfully) (Krusche, et al., 2012). The format of each week of the course is consistent and 
begins with a short video (usually 3 minutes) with one, or both, of the mindfulness instructors 
explaining the theme for the week and introducing the formal and informal practices. The
participants then have an opportunity -  through short videos -  to practice the formal practice 
(e.g., body scan) with the instructor. However, the formal practice audios used for daily 
practice are longer (usually between 20 and 30 minutes). Participants are encouraged to 
practice the formal techniques daily; however, it is entirely up to them to decide how often, 
and for how long, they practice.
hi week one of the course, participants are introduced to the concept of mindfulness 
and are asked to: practice the body scan (30 minutes); carry out a routine activity ‘with 
awareness’ (e.g., brushing teeth); and to eat one o f their meals during the week ‘mindfully’. In 
week two of the course, participants are introduced to mindful breathing and mindful 
movement techniques and are encouraged to become more aware o f their thoughts and 
feelings by keeping an events diary. In this diary, they record their responses (e.g., thoughts, 
feelings) to different events in their daily lives; they are also asked to practice mindful 
breathing and mindful movement over the course of the week. In week three of the course, 
participants are introduced to the concept of ‘working with difficulties’. They are encouraged 
to acknowledge difficult thoughts and emotions in order to understand that these thoughts and 
emotions are not facts (and that they are transient); and to complete a difficult thoughts 
checklist. This week, participants are introduced to sitting meditation and the three minute 
breathing space technique; and they focus on developing an awareness of their reaction to 
stress without attempting to change that reaction. They are asked to practice sitting meditation 
daily and to practice the three minute breathing space at predetermined times (of their 
choosing) during the week.
In the final week of the course, participants work on developing an awareness of their 
personal patterns (e.g., how they get into stress or negative moods); they identify changes in 
their body and mind when stressed; and create a “stress indicators” list which they can then 
use to become more aware of stress in their lives. During this week, there is also a focus on 
developing strategies for managing stress by identifying factors which are unhelpful (e.g., too 
much caffeine, not eating, avoidance, alcohol, overworking, etc.) and which are helpful (e.g., 
listening to music, practicing meditation, exercising, speaking with friends/family, having a 
bath, etc.). This week participants are introduced to mindful walking and can choose which 
formal practice (from the previous weeks) they wish to practice. They are also asked to 
practice the three minute breathing space at predetermined times (of their choosing). At the 
end of the course participants have an opportunity to reflect on what they have learned and to 
identify factors that will be most important to them moving forward.
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5.2.5. Sample size and participant details
Sample size calculation. An a priori power analysis for an analysis o f covariance 
(ANCOVA) was computed using G*Power 3.1.9 (Faul, Erdfelder, Buchner, & Lang, 2009). 
This analysis determined that a target sample size of 90 participants was required to 
sufficiently power the study at a .80 level to find a medium effect size; therefore, the sample 
size (N=l 18) in the current study was adequate.
Figure 5.1. CONSORT flow diagram.
ANALYSIS
ALLOCATION
TREATMENT
AND
FOLLOW-UP
Inteiition-to-treat (N = 60) 
Per-protocol (N = 45)
INT group 
(N=63)
WLC group
(N=64)
Intention-to-treat (N = 58) 
Per-protocol (N = 58)
Randomised
(N=127)
Assessed for eligibility 
(N=248)
Lost to follow-up:
Post-treat (course end), 
N = 15
Lost to follow-up:
Post-treat (course start), 
N = 0
Study start 
INT group 
(N=60)
Study start
WLC group 
(N=58)
Drop out before study 
starts
(N=3)
No reasons given
Excluded (N=121)
-119 (98.3%) affective 
rumination score <15 
- 2 (1.7%) receiving 
other forms of therapy
Drop out before study 
starts 
(N=6)
5 No reasons given 
1 Starting new job in study 
period
INT = intervention; WLC = Waitlist control.
Participant details. In total, 464 individuals expressed an interest in the study and, 
after receiving more detailed information, 248 participants completed the screening 
questionnaire. Out of these 248 participants, 127 were eligible to take part in the study. The 
remaining 121 participants did not meet the eligibility criteria for the following reasons: score 
for affective rumination <15 (N=l 19); or they were receiving other forms of therapy (N=2).
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One hundred and twenty seven participants were randomised into either the intervention 
(INT; N=63) or waitlist control (WLC; N=64) group; however, before the study started three 
participants from the INT group and six participants from the WLC group dropped out; 
therefore, the sample at the start of the study was comprised of 118 participants (INT=60; 
WLC=58). Please see Figure 5.1 for the participant flow from screening to follow-up.
The sample was comprised of 118 working adults (female = 80.5%; n = 95) with an 
age range of 21-62 years (M = 40.68, SD = 10.45). The majority o f participants (94.9%; n =
112) worked full-time for a mean o f 45.12 (SD = 14.84) hours/week in jobs they had held for 
a mean of 7.09 (SD = 7.12) years. Eighty five participants (72%) were married or had a 
partner, 11 participants (9.3%) were separated/divorced or widowed, and 22 participants 
(18.6%) were single. Fifty nine participants (50%) reported having dependent children. One 
hundred and two participants (86.4%) worked a traditional 9am-5pm (Mon-Fri) pattern, with 
the remaining 16 participants (13.6%) working shifts. Many job roles were represented in the 
sample with participants from nursing/medicine representing 26.3% (n=31) of the sample, 
followed by healthcare (e.g., dieticians, physiotherapists; 20.3%; n=24), administration 
(19.5%; n=23), education (14.4%; n=17), management (8.5%; n=10), police (6.8%; n=8), and 
other (4.2%; n=5). Roughly two thirds of the sample were University educated (68.6%; 
n=81). Sample specifics for each o f the study groups are presented in Table 5.1.
Table 5.1. Demographic variables for study groups
Demographics INT WLC
Total number of participants 60 58
Total number females (%) 48 (80%) 47 (81%)
Age range in years 21-62 21-60
(M; SD) (41.67; 10.57) (39.66; 10.33)
Number working full-time (%) 55 (91.7%) 57 (98.3%)
Number working traditional pattern (%) 54 (90%) 48 (82.8%)
Mean hours per week (SD) 42.12(12.84) 44.04 (13.81)
Mean years in current role (SD) 7.32 (7.59) 6.85 (6.65)
Number married/living with partner (%) 41 (68.4%) 38 (65.5%)
Number with children (%) 34 (56.7%) 25 (43.1%)
Number university educated (%) 44 (73.3%) 37 (63.8%)
INT = intervention group; WLC = waitlist control group; Job types (N [%]): INT group -
nursing/medicine (11 [18.3%]), healthcare (14 [23.3%]), administration (13 [21.7%]), education 
(11 [18.3%]), management (3 [5.0%]), police (5 [8.3%]), psychology (2 [3.3%]), other (1 [1.7%]) 
; WLC group -  nursing/medicine (15 [25.9%]), healthcare (10 [17.2%]), administration (10 
[17.2%]), education (6 [10.3%]), management (7 [12.1%]), police (3 [5.2%]),psychology (4 
[6.9%]), other (3 [5.2%]).
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5.2.6. Measures 
Main study variables
Work-Related Rumination. As in the previous study (Chapter 4), two subscales of 
the Work-Related Rumination Questionnaire (WRRQ; Cropley, et ah, 2012) were used: 
affective rumination and problem-solving pondering. Cronbach’s alphas can be viewed in 
Table 5.2.
Work-related fatigue. As in the previous study (Chapter 4), the Occupational Fatigue 
Exhaustion Recovery scale (OFER; Winwood, et al., 2007) was used to assess work-related 
fatigue. In addition to the chronic fatigue subscale used in the previous study; in the current 
study, the acute fatigue (AF) subscale was also used. An example item from the AF subscale 
is, “After a typical work period, I have little energy left”. The CF and AF subscales were both 
measured and analysed because the impact of the intervention on fatigue which represents a 
short-term end-of-day need for recovery (AF), and on fatigue which is more persistent/long­
term (CF), was o f interest. Cronbach’s alphas can be viewed in Table 5.2.
Sleep quality. As in the previous study (Chapter 4), the Pittsburgh Sleep Quality 
Index (PSQI; Buysse, et al., 1988) was used to assess sleep quality. Higher scores reflect 
poorer sleep quality (Buysse, et al., 1988). Please see Table 5.2 for the Cronbach’s alphas. 
Mediating variables
Mindfulness. Five Facet Mindfulness Questionnaire Short form (FFMQ-SF; 
Bohlmeijer, et al., 2011). The FFMQ-SF is a 24-item questionnaire that measures five facets 
of mindfulness: observing (CBS; 4 items, e.g., I notice the smells and aromas of things), 
describing (DES; 5 items, e.g., I’m good at finding the words to describe my feelings), acting 
with awareness (AA; 5 items, e.g.. It seems I am “running on automatic” without much 
awareness of what I am doing), non-judging (NJ; 5 items, e.g., I criticise myself for having 
irrational or inappropriate emotions), and non-reactivity (NR; 5 items, e.g., I watch my 
feelings without getting lost in them) (Bohlmeijer, et al., 2011; Baer, et al., 2006). Participants 
were asked to rate the degree to which each statement is true for them. Items were scored on a 
5-point Likert scale ranging from 1 (never or very rarely true) to 5 (often or always true).
Facet scores were computed by summing the scores on the individual items. Because previous 
research has shown that the CBS facet is only predictive for participants with previous 
experience of meditation (Baer, et al., 2006), and the participants in the current study were 
required to be naive to mindfulness, this facet was not utilised. Instead the four remaining 
subscales which have shown to be facets o f a broad mindfulness construct were used (Baer, et 
al., 2006). Facet scores ranged from 5 to 25, with higher scores indicating more mindfulness.
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These facets of mindfulness have shown good internal consistency in a previous study, 
yielding the following Cronbach’s alphas: .73 (NR), .86 (NJ), .86 (AA), and .91 (DES; 
Bohlmeijer, et al., 2011). Cronbach’s alphas can be viewed in Table 5.2.
Table 5.2. Means (SD) and Cronbach’s alphas: all study variables
Baseline (Tl) 
M (SD)
Post-treat (T2) 
M (SD)
Affective rumination a = .81 a = .88
INT 20.18 (2.97; 16.87 (4.72;
WLC 19.62 (3.0% 18.28 (3.74)
Problem-solving pondering a = .69 a = .69
INT 18.35 (2.72) 15.49 (2.#%
WLC 18.14 (2.70) 16.86 (3.5%
Chronic fatigue a = .79 a = .88
INT 75.89(77.7# 55.38 (25.5%
WLC 70.92 (7&52) 70.06 (18.81)
Acute fatigue a = .82 a = .88
INT 77.06 (15.56) 57.55 (23.47;
WLC 73.28 (7&2J) 71.89 (18.04)
Sleep quality a = .69 a = .73
INT 11.72 (3.81) 7.94 (4.3%
WLC 10.79 (5.07) 10.45 (4.&%
Describing a = .73 a = .85
INT 14.60 (4.07) 17.13(4.7%
WLC 14.50 (3.37) 15.36 (4.22;
Acting with awareness a = .86 a = .84
INT 12.17 (3.40) 15.63 (3.9%
WLC 17.39 (3.65) 12.34 (3.3%
Non-judging a = .88 a = .86
INT 11.38 (2.P4) 13.31 (4.9%
WLC 17.75 (2.93) 12.75 (3.9%
Non-reacting a = .78 a = .85
INT 12.82 (3.62) 16.49 (4.11)
WLC 10.88 (2.42; 14.24 (4.15)
INT = mindfulness course group; WLC = waitlist control group
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Control variables
Single items were included for age, gender, children (l=yes; 2=no), time in current 
role (years), job status (l=full-time; 2=part-time), job pattern (l=traditional6; 2=shifts), hours 
worked per week, and level o f education (l=university; 2=no university). The reason for 
including these control variables was because they could influence the main study variables. 
Furthermore, as in the previous study (Chapter 4) job control and job demands (measured by 
the JCQ; Karasek, et al., 1988) were included as control variables as it may be expected that a 
change in perceived control or demands at work may affect the main study variables (see 
Chapter 4, for rationale). Cronbach’s alphas were: Job demands Tl=.69, T2=.69; Job control 
Tl=.81, T2=.85.
5.3. Results
Participants completed online assessment questionnaires at the following time points: 
Tl (pre-treatment; before INT group started their course, and before WLC group started their 
waitlist period); T2 (post-treatment; after INT group finished their course, and after WLC 
group finished their waitlist period [before they started their course]); T3 (3 month follow-up 
data; both groups); T4 (6 month follow-up data; both groups). As mentioned previously, 
results reported here are for pre- to post-treatment data only. Results for 3-month and 6-month 
follow-up data will be reported at a later date.
5.3.1. Statistical analysis
Dropouts. Fifteen participants (25%) from the intervention group dropped out before 
the end o f the intervention. Four participants dropped out during the first week o f the course; 
five participants dropped out during the second week of the course; three participants dropped 
out during the third week of the course; and three participants dropped out during the fourth 
week of the course. Participants who dropped out were emailed in an effort to understand 
reasons for dropout. Out of the fifteen participants, only four provided feedback, citing 
increased workload and decreased time as a factor. In order to understand if  there were 
differences at baseline, the 15 participants in the intervention group who dropped out of the 
course were compared to the 45 participants in the intervention group who completed the 
course, on their baseline scores for the main study variables (affective rumination, problem­
solving pondering, chronic fatigue, acute fatigue, sleep quality); and also for the mindfulness 
variables (describing, acting with awareness, non-judging, non-reacting). Results from t-tests 
showed that there were no significant differences at baseline between course completers and
6 Traditional job pattern = Monday to Friday during the day
102
dropouts for affective rumination, t(58)=0.58, p=.56; problem-solving pondering, t(58)=0.68, 
p=.50; chronic fatigue, t(58)=0.08, p=.93; acute fatigue, t(58)=0.11, p=.91; sleep quality, 
t(58)=1.763, p=.08; describing, t(58)=-0.29, p=.77; acting with awareness, t(58)=0.50, p=.62; 
non-judging, t(58)=0.17, p=.86; or non-reacting, t(58)=-0.47, p= 64.
Multiple imputation for missing data. As mentioned above, 15 participants (25%) 
from the intervention group dropped out of treatment. As previously mentioned (see Chapter 
3), in almost all randomised study designs, participants dropping out of treatment results in 
missing data, and the method used to deal with missing data is important; especially when 
attrition rates are high. The dropout rate in the current study was relatively high and if  data for 
participants whose data was incomplete was omitted; that is, only data for “completers” of  
treatment was analysed, this approach would lose power, and the effect of the intervention 
may be under- or over-estimated (Altman, 2009).
Best practice dictates that intention-to-treat (ITT) principles be adopted in all 
randomised trials; whereby all randomised participants are included in the analysis in their 
allocated groups, irrespective of treatment adherence or completion (Altman, 2009). One of 
the simplest and most commonly used method of imputing missing data is “last observation 
carried forward” (LOCF) analysis; however, as previously stated (chapter 3), there are 
significant risks associated with this approach. Therefore, in the current study, missing data 
was imputed (5 iterations) using the automatic imputation process in SPSS version 21 (IBM 
Corp, 2012). In the multiple imputation model, in order to provide a good prediction of 
missing values, the following variables were entered: time 1 scores for main study variables 
(affective rumination, problem-solving pondering, chronic fatigue, acute fatigue, sleep 
quality), Tl scores for mindfulness variables (acting with awareness, describing, non-judging, 
non-reacting), and control variables (job demands, job control, age, gender, children [yes/no], 
time in current role [years], job status [full-time/part-time], job pattern [traditional/shifts], 
hours worked per week, level of education). Intention-to-treat (ITT) results are reported 
throughout and are used for interpreting the findings in the study; however, where per 
protocol (PP) results differ significantly from the ITT results, both ITT and PP results are 
reported.
Correlation analysis. Prior to conducting the main analyses, correlation analysis was 
carried out on the main study variables and mindfulness variables in order to test the 
Multivariate Analysis of Covariance (MANCOVA) assumption that the main study variables 
would be correlated with each other -  and that the mindfulness variables would be correlated 
with each other - in the moderate range (Meyers, Gamst, & Guarino, 2006). A meaningful
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pattern of correlations was observed amongst the main study variables, and also amongst the 
mindfulness variables (see Table 5.3), suggesting the appropriateness of MANCOVA. Means 
and standard deviations for the all study variables can be viewed in Table 5.2.
5.3.2. Analytic approach
Before commencing the analysis the data were screened for normality and for outliers 
(Field, 2009). There were no outliers in the data. Due to the moderate sample size (N=l 18), 
normality was assessed by calculating z scores for skew (Zskew) and kurtosis (Zkurt) by 
dividing the absolute skew and kurtosis values by their associated standard errors. Z scores 
for skew and kurtosis for all variables were < 1.96 (see Table 5.3), and histograms for all 
variables appeared normal in shape; therefore, normality was assumed (Field, 2009).
Data were analysed using Multivariate Analysis o f Covariance (MANCOVA) and 
Univariate Analysis o f Covariance (ANCOVA) in SPSS version 21 (IBM Corp, 2012). Two 
MANCOVA analyses were conducted. Firstly, to assess the degree to which the intervention 
affected the main study variables (affective rumination, problem-solving pondering, chronic 
fatigue, acute fatigue, sleep quality); and secondly to assess the degree to which the 
intervention affected the mindfulness variables (describing, acting with awareness, non­
judging, non-reacting). The MANCOVA analyses were then followed by ANCOVA analyses 
to assess the effect o f the intervention on each of the main study, and mindfulness, variables 
individually.
5.3.3. Analysis of main study variables
MANCOVA analysis: main study variables. A MANCOVA was run with time 2 
(T2) scores for affective rumination, problem-solving pondering, chronic fatigue, acute 
fatigue, and sleep quality entered as dependent variables; Tl scores and control variables (age, 
gender, children, education level, work pattern, work type, hours worked per week, job 
demands, job control) as covariates; and group (INT vs. WLC) as the factor. The assumption 
of equality o f covariance matrices was satisfied, Box's M=17.19, F=1.09, p=0.36; and a 
significant multivariate main effect for group was found, Wilks’ 1=0.69, F(5, 98)=8.50, 
p=0.00, qp2=0.30.
ANCOVA analysis: main study variables. In the next stage of the analysis, 
individual ANCOVA’s were conducted to assess the effect of the intervention on each o f the 
main study variables. The homogeneity of variance assumption was tested, and Levene’s F 
test was violated for each of the variables suggesting that the groups had unequal variances: 
affective rumination, F (l,l 16)=6.96, p=0.009; problem-solving pondering, F (l,l 16)=5.05, 
p=0.003; chronic fatigue, F(l,116)=11.26, p=0.001; acute fatigue, F(l,116)=38.31, p=0 .0 0 ;
104
and sleep quality, F (l,l 16)=21.26, p=0.00. However, Field (2009) suggests that the Levene’s 
F test is not necessarily the best way to judge whether variances are unequal enough to cause 
problems; instead a useful double-check is to conduct a Hartley’s FMax, or variance ratio, test. 
The variance ratio is calculated by dividing the largest group variance by the smallest group 
variance; and for samples with groups of 30 to 60, an appropriate ratio is anything below 2 
(Field, 2009). The variance ratio for each group was calculated for each dependent variable 
and all were less than 2 (affective rumination, FMax= 1.47; problem-solving pondering, 
Fmax= L29; chronic fatigue, FMax= 1.85; acute fatigue, FMax= 1.68; sleep quality, FMAX=1.33); 
therefore, homogeneity of variance has been assumed.
For each ANCOVA analysis, Tl scores and demographic control variables (age, 
gender, children, work status, work pattern, hours worked per week, education level) were 
entered as covariates in the model. The correlation matrix (see Table 5.3) was then reviewed 
to ascertain to which o f the ANCOVA’s job demands and job control should be added as 
covariates. Job control was correlated with all o f the main study variables, therefore it was 
included in further analysis for each of these variables; however, job demands was only 
correlated with problem-solving pondering and acute fatigue, therefore it was only added as a 
covariate in further analysis for these two variables.
ANCOVA results showed a significant effect o f the intervention on affective 
rumination, F(l,107)=13.75, p=0.00, qp2 =0.11; problem-solving pondering, F(l,106)=16.01, 
p=0.00, qp2=0.13; chronic fatigue, F(l,107)=33.70, p=0.00, qp2=0.24; acute fatigue, 
F(l,106)=30.79, p=0.00, qp2=0.26; and sleep quality, F(l,107)=20.63, p=0.00, qp2=0.16. 
Specifically, those participants who completed the online mindfulness course reported 
significantly lower levels of affective rumination, problem-solving pondering, chronic fatigue 
and acute fatigue - and significantly higher levels of sleep quality - than participants who did 
not complete the online mindfulness course.
According to Cohen's (1988) guidelines partial eta squared (qp2) values o f .01, .06, and 
.14 constitute small, medium, and large effect sizes respectively; therefore, the effect sizes for 
chronic fatigue, acute fatigue and sleep quality were large; and the effect size for affective 
rumination and problem-solving pondering were medium. Hypotheses 1-5 have been 
supported.
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5.3.4. Analysis of mindfulness variables
MANCOVA analysis: mindfulness variables. A MANCOVA was run with time 2 
(T2) scores for acting with awareness, describing, non-judging and non-reacting entered 
dependent variables; Tl scores as covariates; and group (INT vs. WLC) as the factor. The 
assumption of equality of covariance matrices was satisfied. Box's M=15.41, F=1.48, p=.14; 
and a significant main effect for group was found, Wilks’ 1=0.77, F(4,109)=7.97, p=0 .000, 
qp2=0.23.
ANCOVA analysis: mindfulness variables. Individual ANCOVA’s were then 
conducted to assess the effect o f the intervention on each of the four mindfulness variables. 
Levene’s F tests showed that the homogeneity of variance assumption was satisfied for 
describing, F (l,l 16)=0.44, p=0.51; and for non-reacting, F (l,l 16)=1.31, p=0.25; however, 
Levene’s was violated for acting with awareness, F (l,l 16)=10.70, p=0.001; and also for non­
judging, F (l,l 16)=8.99, p=0.003. Nevertheless, homogeneity of variance has been assumed 
for all variables because Hartley’s FMax tests for acting with awareness (FMAX=1.39) and non­
judging (FMax= 1.58) were less than 2 (Field, 2009).
For each ANCOVA, Tl scores for the mindfulness variables were entered as 
covariates in the model. Results showed a significant effect of the intervention on acting with 
awareness, F(l, 115)=42.94, p=0.000, qp2=0.27; describing, F(l, 115)=5.76, p=O.O2, qp2=0.05 
(ITT) [F(l, 100)=2.47, p=0.12 (PP)7]; and non-judging, F(l,115)=26.13, p=0.000, qp2=0.19; 
however, the intervention did not affect non-reacting, F (l,l 15)=1.71, p=0.19.
Specifically, those participants who completed the online mindfulness course reported 
significantly higher levels of acting with awareness, non-judging and describing than 
participants who did not complete the online mindfulness course. The effect sizes for acting 
with awareness and non-judging were large and the effect size for describing was small 
(Cohen, 1988). Hypotheses 6-8  have been supported; however, hypothesis 9 has not been 
supported.
7 At the start of the results section, I specified that PP results would only be reported where they differed 
significantly to ITT results. This was the only outcome where the results differed significantly, with the PP result 
being non-significant in comparison to the ITT result being significant.
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5.3.5. Mediation analysis
The previous two stages of analysis showed that the intervention had an effect on the 
main study, and mindfulness, variables when taking their shared variance into consideration; 
and also elucidated which main study variables and facets o f mindfulness were affected by the 
intervention. The next stage in the analysis aimed to understand the mechanism/s of change 
for the main study variables; that is, how the intervention worked to reduce affective 
rumination, problem-solving pondering, chronic fatigue, acute fatigue, and to improve sleep 
quality. In order to assess mechanisms of change, a series of mediation analyses were 
performed. For the mediation analyses, a freely available macro, PROCESS (Hayes, 2013), 
was utilised. PROCESS enables researchers to conduct complex mediation and moderation 
analyses, implementing modem and computer-intensive methods of inference, such as 
bootstrap confidence intervals for indirect effects (Hayes, 2013).
It is possible to add covariates into PROCESS mediation models; and adding 
covariates can be useful because even in experimental designs with randomisation, random 
assignment to experimental groups (which allows causal claims about the relationship from 
experimental condition to the mediator) does not establish that the mediator in the model 
causes the outcome (Hayes, 2013). Alternative possibilities can exist. For example, the 
mediator may be correlated with another variable that the intervention is affecting. If the other 
variable causes the outcome to change rather than the mediator, a mistaken conclusion that the 
intervention affects the outcome through the mediator may be arrived at; when in fact the 
other variable is the mechanism through which the intervention exerts its effect (Hayes,
2013). Including other such variables as covariates in mediation models can reduce the 
likelihood of making this mistake. To be assured that any indirect effects could be attributed 
to the mediators, the analysis for each dependent variable was run firstly including covariates 
(demographics, job demands, job control) and then without any covariates. Because there was 
no substantive difference in the results with or without covariates in the model (the 
coefficients were of similar magnitude and significance of pathways was unaffected), results 
from the simpler mediation models (with no covariates) are reported below.
Figure 5.2 shows a statistical diagram of the multiple parallel mediation model 
(Hayes, 2013) assessed in this study, in which the mindfulness facets which were affected by 
the intervention (acting with awareness, describing, and non-judging8) were entered as 
mediators for each of the main study variables. In the subsequent results sections, this model
8 Non-reacting was not entered as a mediator in any of the mediation analyses because it was not affected by the 
intervention.
was assessed for each of main study variables with X  always equalling group (1=WLC; 
2=INT) and Y equalling the respective outcome of interest (affective rumination, problem­
solving pondering, sleep quality, chronic fatigue, acute fatigue).
F igure 5.2. Statistical diagram o f  the multiple parallel mediation model.
M ,
M ,
Group
Non-judging
Acting with 
awareness
Describing
Outcome
Mediation analysis: affective rumination. The mediation analysis showed that 
completing the mindfulness course indirectly influenced affective rumination through its 
effect on acting with awareness. As can be seen in Figure 5.3 (below) and Table 5.4, 
participants who completed the online mindfulness course reported significantly higher levels 
of acting with awareness (<32) which caused a subsequent reduction in affective rumination 
(62). A bias-corrected bootstrap confidence interval for the indirect effect of acting with 
awareness (a62 = -0.707), based on 10,000 bootstrap samples9 was entirely below zero (95% 
Cl [-1.507, -0.198]); therefore, this was a significant effect. There was no evidence that the 
intervention influenced affective rumination independent of its effect on acting with 
awareness (c*); and the indirect pathways from group through describing (a\b\) and non­
judging (#363) were both non-significant. These results represent a total mediation effect of 
the intervention through acting with awareness for its effect on affective rumination.
9 Hayes (2013) suggests a minimum of 5,000 bootstrap samples (as a trade-off between accuracy and processing 
speed); however, 1 0 , 0 0 0  will increase the accuracy of the result and, as the sample in this study was relatively 
small (N=l 18), processing speed was not compromised.
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Figure 5.3. Statistical diagram o f the multiple parallel mediation model for the effect o f 
the mindfulness course on affective rum ination .
— - p>.05
— >  p<05M 1 %
ai l3 3 l * '  Describing
Ô, = -0.249
Acting with 
awareness
Affective
rumination
Group
-0.326M ,
All coefficients are unstandardised
Mediation analysis: problem-solving pondering. As can be seen in Figure 5.4 and 
Table 5.4, none of the proposed mediation pathways explained the effect of the intervention 
on problem-solving pondering. The indirect pathways from group through describing (aibi), 
acting with awareness (0262) and non-judging (<2363) were all non-significant. There was also 
no evidence that the intervention influenced problem-solving pondering independent of its 
effect on describing, acting with awareness and non-judging (c ’ = -0.792). Therefore, the 
effect of the intervention on problem-solving pondering cannot be explained by its effect on 
the mindfulness facets; and there must be an alternate explanation as to how the intervention 
has exerted its effect on problem-solving pondering.
Figure 5.4. Statistical diagram o f the multiple parallel mediation model for the effect o f  
the mindfulness course on problem-solving pondering.
M ,
M,
-  -  -> p>.05 
— >  p<05
Group
Ü2 — 2.841
Non-judging
Acting with 
awareness
Describing
c' = -0.792
b \= -0.069
Z?2 — 0.148
6 3  — 0.062
Problem-solving
pondering
All coefficients are unstandardised 110
Given that the effect of the intervention on affective rumination was mediated totally 
by its effect on acting with awareness, and in light of the fact that the two forms of work- 
related rumination share high levels of variance (see Table 5.3; see also, Querstret & Cropley, 
2012), a further mediation model was run in which acting with awareness (Mi) and affective 
rumination (M2) operated as serial mediators. The mediators were entered into the model in 
such a way as to establish a causal relationship between them such that completing the 
intervention would affect acting with awareness which in turn would affect affective 
rumination which in turn would affect problem-solving pondering (see Figure 5.5).
Figure 5.5. Statistical diagram o f the serial mediation model: acting with awareness and 
affective rumination as sequential mediators for problem-solving pondering.
Affective
rumination -> p>.05 p<05(h i= -0.440
M, M ,
bz = 0.434«1  = 2.841
-0.038
Group Problem-solvini
pondering
All coefficients are unstandardised
As can be seen in Figure 5.5, participants who completed the online mindfulness 
course reported significantly higher levels of acting with awareness {ax\  and this increased 
level of acting with awareness caused a subsequent reduction in affective rumination (t/2i), 
which in turn caused a reduction in problem-solving pondering (62). A bias-corrected 
bootstrap confidence interval for the indirect effect of acting with awareness through affective 
rumination {axdii = -0.543) based on 10,000 bootstrap samples didn’t pass through zero (95% 
Cl [-1.035, -0.252]), suggesting this was a significant effect. The serial mediation analysis 
showed that completing the mindfulness course indirectly influenced problem-solving 
pondering sequentially through an increase in acting with awareness which subsequently 
caused a decrease in affective rumination; however the imperfect relationship between 
affective rumination and problem-solving pondering {b2 = 0 .4 3 4 ) suggests that this causal 
pathway may not be true for all people (this is discussed in more detail in the discussion). The
indirect pathways through acting with awareness alone (a\b{), and through affective 
rumination alone (#262), were both non-significant. These results represent a total mediation 
effect of the intervention through acting with awareness for its effect on affective rumination 
and subsequently, problem-solving pondering. 10
Mediation analysis: sleep quality. The mediation analysis showed that completing 
the mindfulness course indirectly influenced sleep quality through its effect on acting with 
awareness. As can be seen in Figure 5.6 (below) and Table 5.4, participants who completed 
the online mindfulness course reported significantly higher levels o f acting with awareness 
(02), and this increased level of acting with awareness caused a subsequent improvement in 
sleep quality (&2)11. A bias-corrected bootstrap confidence interval for the indirect effect of 
acting with awareness (ab2 = -0.987) based on 10,000 bootstrap samples was entirely below 
zero (95% Cl [-2.224, -0.251]) suggesting this was a significant effect. There was no evidence 
that the intervention influenced sleep quality independent o f its effect on acting with 
awareness (c’); and the indirect pathways from group through describing (a\b\) and non­
judging (#363) were both non-significant. These results represent a total mediation effect of 
the intervention through acting with awareness for its effect on sleep quality.
Figure 5.6. Statistical diagram of die multiple parallel mediation model for the effect 
o f  the mindfulness course on sleep quality.
M,
-0.194Describiii!
M , b, = -0.348
Acting with 
awareness
= -1.081
Group Sleep
Quality
<*3 = 0.972 Z>3 — 0.182M ,
Non-judging
All coefficients aie unstandardised
10 In light of the sequential mediation through acting with awareness on affective rumination for the effect o f the 
intervention on problem-solving pondering, another serial mediation model was run to check whether problem­
solving pondering operated as part of a serial mediation model for the effect of the intervention on affective 
rumination. However, the sequential mediation pathway was non-significant; therefore, the effect o f the 
intervention on affective rumination was fully mediated by its impact on acting with awareness alone.
11 Higher scores on the sleep quality measure indicate poorer sleep; therefore negative values in the results 
indicate an improvement in sleep quality.
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Given previous research showing that rumination exerts a negative influence on sleep 
(see, e,g., Akerstedt et al., 2002; Berset, et al., 2010; Thomsen, et al., 2003; Thomsen, et al., 
2004; Zoccola, et al., 2009), two further serial mediation models were run. These models 
assessed whether a change in acting with awareness and subsequent reduction in affective 
rumination (model 1) or problem-solving pondering (model2 ), could better account for the 
effect of the intervention on sleep quality, than acting with awareness alone. Results showed 
that neither sequential mediation pathway was significant; therefore, the simpler mediation 
model (in which acting with awareness fully accounts for the interventions affect on sleep 
quality) was retained on the grounds of parsimony.
Mediation analysis: chronic fatigue. The mediation analysis showed that completing 
the mindfulness course indirectly influenced chronic fatigue through its effect on acting with 
awareness. As can be seen in Figure 5.7 (below) and Table 5.5, participants who completed 
the online mindfulness course reported significantly higher levels o f acting with awareness 
(#2), and this caused a subsequent reduction in chronic fatigue (62). A bias-corrected bootstrap 
confidence interval for the indirect effect o f acting with awareness {abi = -5.021) based on 
10,000 bootstrap samples was entirely below zero, (95% Cl [-10.643, -1.428]) suggesting this 
was a significant effect. However, there was also evidence that group membership influenced 
chronic fatigue independent of its effect on acting with awareness because the direct pathway 
(c r) remained significant. The indirect pathways from group through describing (aib\) and 
non-judging (#363) were both non-significant.
F ig u re  5.7. Statistical diagram o f  the multiple parallel mediation m odel for the effect o f  
the m indfulness course on chronic fatigue.
-  -  •>> p>.05 
 >  p<05
ai 1-33 A x Describing
# 2  — 2.841 -1.76
Acting with 
awareness
Chronic
fatigue
Group
^ 3  = 0.972 M ,
Non-judging
All coefficients are unstandardised
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The direct pathway remaining significant independent o f the mediators (c , = -9.143; 
Figure 5.7) indicated that the effect o f the intervention on chronic fatigue was only partially 
mediated by its effect on acting with awareness. Given that the effect of the intervention on 
affective rumination was mediated totally by its effect on acting with awareness; and in light 
of previous research suggesting affective rumination may be causal for chronic fatigue 
(Querstret & Cropley, 2012), a further serial mediation model was run (see Figure 5.8).
Figure 5.8. Statistical diagram o f the serial mediation model: acting with awareness and 
affective rumination as sequential mediators for chronic fatigue.
M ,
= 3.555# 1  = 2.841
b[ — 0.709# 2  — 0.678
= -5.811Group Chronic fatigue
All coefficients are unstandardised
As can be seen in Figure 5.8, participants who completed the online mindfulness 
course reported significantly higher levels o f acting with awareness (c?i), and this increased 
level of acting with awareness caused a subsequent reduction in affective rumination (c/21), 
which in turn caused a reduction in chronic fatigue (62). A bias-corrected bootstrap 
confidence interval for the indirect effect of acting with awareness through affective 
rumination (czic/21 = -4.047) based on 10,000 bootstrap samples was entirely below zero (95% 
Cl [-13.237, -4.427]), suggesting this was a significant effect. The mediation analysis showed 
that completing the mindfulness course indirectly influenced chronic fatigue sequentially 
through an increase in acting with awareness which subsequently caused a decrease in 
affective rumination. The indirect pathways through acting with awareness alone (a\b\), and 
through affective rumination alone (#262), were both non-significant.
Mediation analysis: acute fatigue. The mediation analysis showed that completing 
the mindfulness course indirectly influenced acute fatigue through its effect on acting with 
awareness. As can be seen in Figure 5.9 and Table 5.5, participants who completed the online 
mindfulness course reported significantly higher levels of acting with awareness (<22), and this
increased level o f acting with awareness caused a subsequent reduction in acute fatigue (Z>2).
A bias-corrected bootstrap confidence interval for the indirect effect of acting with awareness 
{abi = -4.399) based on 10,000 bootstrap samples was entirely below zero (95% Cl [-10.835, 
-0.780]), suggesting this was a significant effect. However, there was also evidence that group 
membership influenced acute fatigue independent of its effect on acting with awareness 
because the indirect pathway (c ’ = -8.855; Figure 5.9) remained significant. The indirect 
pathways from group through describing (a\b\) and non-judging (#363) were both non­
significant. These results represent a partial mediation effect of the intervention through 
acting with awareness for its effect on acute fatigue.
Figure 5.9. Statistical diagram o f the multiple parallel mediation model for the effect o f 
the mindfulness course on acute fatigue.
p>.05 
>  p<05
b \= -0.469Describing
M ,»»y' (I2 ~ 2.841 *, = -1.548
Acting m  th
awareness
c ' = -8.855
Group
= -0.484
All coefficients are unstandardised
As with the results for chronic fatigue, the direct pathway remaining significant 
independent of the mediators indicated that the effect of the intervention on acute fatigue was 
only partially mediated by its effect on acting with awareness. Given that the effect of the 
intervention on affective rumination was mediated totally by its effect on acting with 
awareness; and in light of previous research suggesting affective rumination may be causal 
for acute fatigue (Querstret & Cropley, 2012); a further serial mediation model was run. 
However, results showed that the serial mediation pathway (through acting with awareness 
and affective rumination) was not significant; therefore, the remaining mediation effect for 
acute fatigue cannot be explained by the impact of the intervention on affective rumination.
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5.3.6. Impact of course completion time
As mentioned previously, participants were encouraged to complete the course within 
4 weeks o f their start date. Vouchers were provided at various points throughout the course to 
encourage adherence; however, there was variation with regards to time taken to complete the 
course. The average time to complete the course was 6 weeks and 3 days, and all participants 
completed the course within 12 weeks. In detail, 11.1% (n=5) o f participants completed 
within 4 weeks, 62.2% (n=28) o f participants completed within 6 weeks, 84.4% (n=38) o f 
participants completed within 8 weeks, 95.5% (n=43) completed within 10 weeks, and 100% 
(n=45) completed within 12 weeks. In order to assess whether there were differences in the 
effect o f the intervention due to time taken to complete the course, the sample was split into 
those who completed within 6 weeks (N=30), and those who took longer than 6 weeks to 
complete (N=15). A series o f t-tests were performed to assess differences at course 
completion for the main study variables (affective rumination, problem-solving pondering, 
chronic fatigue, acute fatigue, sleep quality), and mindfulness variables (acting with 
awareness, describing, non-judging, non-reacting). Chart 5.1 shows there were no significant 
differences between the groups for any o f the variables after course completion.
C hart 5.1. INT group: difference between course completions in < 6 weeks (14=30) and > 6 weeks (N=15)
60  -
6wks
■ > 6\vks
50
Mean 
Scores to 
(T2)
20  -
AR* PSP* Sleep* DES* AA* N.T* NR*CF AF
Main study and mindfulness variables
♦difference between groups non-significant (p>.05); INT= intervention group; T2=time 2; AR=affective rumination; 
PSP=problem-solving pondemig. CF=cluonic fatigue; AF=acute fatigue; Sleep=Sleep quality; DES=describing; 
AA=actnig with awareness; NJ=noii-judgiiig; NR=non-reacting
5.4. Discussion
The purpose of this study was to assess the effect of a 4-week online mindfulness 
intervention on work-related rumination (affective rumination, problem-solving pondering), 
fatigue (acute fatigue, chronic fatigue) and sleep quality. Results showed that participants who 
completed the online mindfulness course reported significantly lower levels of affective 
rumination, problem-solving pondering, chronic fatigue and acute fatigue, and significantly 
improved sleep quality (immediately after course completion), when compared with 
participants who did not complete the course; therefore, hypotheses 1 - 5  were supported. The 
intervention also worked to increase levels of three out of the four mindfulness facets. 
Specifically, participants who completed the intervention reported significantly higher levels 
of acting with awareness, describing and non-judging (hypotheses 6 -8  supported); however, 
the intervention did not affect reported levels of non-reacting (hypothesis 9 not supported). 
Mediation analysis showed that the intervention had its effects on the main study variables 
predominantly through its effect on the acting with awareness facet of mindfulness. 
Specifically, an increase in acting with awareness completely mediated the effect of the 
intervention on affective rumination and sleep quality, and it partially mediated the effect of 
the intervention on chronic and acute fatigue; however, the effect of the intervention on 
problem-solving pondering was not mediated by any of the mindfulness facets.
A number of authors have called for research designed to understand how (or by what 
mechanism/s) mindfulness exerts its positive influence (e.g., Brown et al., 2007; Glomb et al., 
2011). In this study, results clearly showed that the online mindfulness course exerted its 
effect on the main study variables through only one facet of mindfulness; that is, increased 
levels of acting with awareness. While the intervention worked to increase levels of other 
facets of mindfulness {describing & non-judging), these facets did not mediate the change in 
the main study variables. These findings are of interest for a number o f reasons. Firstly, it is 
interesting that the mindfulness intervention did not affect all o f the mindfulness facets; as 
non-reacting was not significantly increased in the study sample. However, the data analysed 
and reported here were for pre- to post-intervention only, and it is possible that this facet of 
mindfulness may develop over time with practice; therefore, this facet of mindfulness may 
change over the follow-up assessment periods (three and six months) and this will be assessed 
and reported as the data become available. Secondly, the finding that change in only one facet 
of mindfulness {acting with awareness) accounted for the effect o f the intervention on the 
main study variables, suggests that interventions designed to target only that facet may be 
useful. Given that the traditional format of mindfulness interventions is 8 -weeks in length
119
covering many different aspects (e.g., MBCT, Segal et al., 2002; MBSR, Kabat-Zinn, 1982), 
this finding offers a tantalising prospect of reducing the required length of interventions by 
targeting only acting with awareness. If mindfulness courses could be reduced in length and 
still prove effective, this seems a worthy avenue for development. However, the findings in 
this study need to be replicated through further empirical research because they may be 
sample specific, and/or may only hold true for the specific constructs assessed here.
On a related note, traditional mindfulness interventions are usually delivered face-to- 
face in groups, and the developers of mindfulness-based interventions suggest that the 
presence of others is an important part o f the learning because, not only do other group 
members provide social support; they also learn from engaging in investigative dialogue 
(between the teacher and group members) at the end of each class (Kabat-Zinn, 1990; Segal, 
et al., 2002). The findings in the current study challenge the need for learning mindfulness 
face-to-face and in groups as participants completed the mindfulness course online without 
interacting with other study members; and the effect sizes in the current study were all 
moderate to large which is comparable to other studies considering more traditional 
mindfulness formats (e.g., Shapiro, et al., 2008; van Aalderen, et al., 2011; Volledstad, et al.,
2011). Therefore, this study provides provisional support for delivering mindfulness online 
and to individuals; a finding which is supported by the study by Wolever, et al. (2012) which 
found that their mindfulness intervention was equally effective whether delivered online or 
face-to-face. However, the success o f the online format may be specific to this sample and/or 
the outcomes of interest. The traditional face-to-face and group-based format may be more 
important depending on the context and sample profile. For example, if  the mindfulness 
intervention was aimed at helping people with a chronic condition (e.g., fibromyalgia) cope 
more effectively with an aspect of that condition (e.g., pain), the ability to share experience 
with other group members may be very important. The purpose o f this current study was to 
assess mindfulness for its impact on measures of occupational health; therefore, the sample 
may be relatively ‘healthy’ and may not require any face-to-face contact for mindfulness to be 
effective. Future research assessing the relative strength of traditional versus online 
mindfulness interventions for change in occupational health contexts would be a worthy 
endeavour. Furthermore, as mentioned above, results presented in this chapter for pre- to post­
treatment only so it is not clear whether the effects o f the online intervention would persevere 
over time. Future studies should ensure they are designed such that follow-up data is collected 
to assess how well treatment gains are maintained.
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As already discussed, the acting with awareness facet o f mindfulness was the primary 
mechanism through which the intervention exerted its effect on the main study variables; 
although for chronic fatigue and acute fatigue it operated as only a partial mediator. As stated 
earlier, mindfulness involves consciously attending to one’s moment-to-moment experience 
with meditation practice operating as “scaffolding” to enable its development (Brown & 
Ryan, 2003; Kabat-Zinn, 2003). This increased attendance to, and awareness of, thoughts and 
emotions is purported to enable the individual to observe their thoughts and feelings as they 
arise in the mind without engaging with them; thereby allowing greater control over thinking 
(Williams & Penman, 2011). Shapiro, et al. (2006) suggested that mindfulness results in a 
shift o f perspective -  which they labelled ‘reperceiving’ -  which facilitates a capacity for 
individuals to see situations as they are in the moment, responding accordingly; instead of 
with reactionary thoughts and emotions triggered by prior habit. The reduction in affective 
rumination, chronic fatigue and sleep quality may all be explained by increased control over 
thinking which is facilitated by a shift in perception (e.g., reperceiving). If participants were 
able to gain control over their thoughts such that they would not become perseverative, this 
would arrest the process of rumination; hence the reduction in affective rumination and 
subsequent reduction in chronic fatigue (as evidenced in the serial mediation results presented 
above). As has been mentioned previously (Chapter 2) the chronic fatigue measure in this 
study is closely related to the emotional exhaustion subscale of Maslach’s burnout inventory 
(Maslach & Jackson, 1981); therefore, a reduction in affective rumination (which at its core is 
emotional) would be expected to also have a positive impact on reported chronic fatigue.
Theoretically, the improvement in sleep quality can also be explained by the reduction 
in affective rumination because previous research has suggested rumination interferes with 
sleep (see, e.g., Berset, et al., 2010; Cropley, et al., 2006; Querstret & Cropley, 2012; 
Thomsen, et al., 2004; Zoccola, et al., 2009). However, when tested, the serial mediation 
model in which the intervention exerted its effect through an increase in acting with 
awareness which caused a subsequent reduction in affective rumination did not support this 
conclusion. It is possible that this is because the sleep quality score used for the analysis was 
comprised of multiple subscores (e.g., subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime 
dysfunction; Buysse, et al., 1988). As such, had the analysis been run with one (or multiple) 
of these subscales (e.g., sleep latency [time to get to sleep]), a total serial mediation model 
may have been supported. For example, previous research suggests that one of the ways in 
which rumination impacts sleep is by delaying the onset of sleep (Zoccola, et al., 2009);
therefore, had the analysis been run using sleep latency as the outcome (instead of the 
composite sleep quality score), it is possible that a serial mediation model in which increased 
levels of acting with awareness affected affective rumination which in turn affected sleep 
latency, would have been supported12. The other possibility is that the intervention worked to 
reduce other forms of perseverative thinking (not work-related) which might interfere with 
sleep, and it is the reduction in these other (unmeasured) forms of perseverative thinking that 
improved sleep quality. However, these possibilities are speculative and require further 
empirical work.
One of the most interesting (and unexpected) findings in this study was the serial 
mediation model accounting for the effect of the intervention on problem-solving pondering. 
While the intervention did not affect problem-solving pondering directly via its effect on 
increased levels of mindfulness; a full mediation effect was found when acting with 
awareness and affective rumination were entered as serial mediators in the model. 
Specifically, the intervention appears to have exerted its effect by increasing levels o f acting 
with awareness which in turn reduced affective rumination which in turn reduced problem­
solving pondering. However, the reciprocal model -  in which problem-solving pondering was 
entered as part of a serial mediation model assessing the effect of the intervention on affective 
rumination -  was not significant. These findings suggest a causal relationship between the 
two forms of rumination, with negative affective rumination causing problem-solving 
pondering about work. However, theoretically it might be expected this pathway would be the 
other way round. Specifically, an individual engaging in problem-solving pondering who is 
unable to solve the problem, or arrive at a solution, may become frustrated and then start 
ruminating affectively. Instead, in light of the findings in the current study, it appears that 
people who engage in problem-solving pondering might do this predominantly because they 
are negatively affected by their work. As such, relieving this negative affective rumination 
also confers relief for the problem-solving form of rumination. However, as mentioned in the 
results section, the imperfect relationship between affective rumination and problem-solving 
pondering in the serial mediation model may indicate that this is only true for some people, 
some of the time; therefore, the alternate model -  whereby problem-solving pondering is 
causal for affective rumination -  may be true in other people. The measure used in this study 
to assess work-related rumination -  the WRRQ (Cropley, et al., 2012) -  was the only
12 Because this thesis was predominantly focussed on the construct of work-related rumination, and sleep quality 
was included to provide a more comprehensive view on recovery processes, a detailed examination of the 
different elements of sleep quality was not undertaken.
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available scale at the time of carrying out the research; however, the findings in Chapter 6  
suggest this scale may require further development to properly differentiate between these 
two forms of rumination about work. This point will be expanded on in Chapter 7. 
Nonetheless, the findings in this study indicate that interventions targeting the more emotional 
form of rumination about work (affective rumination) may ultimately reduce all forms of 
work-related rumination.
Querstret and Cropley (2012) suggested that problem-solving pondering was less 
damaging to recovery than its emotional counterpart because, in their study, only affective 
rumination was predictive for work-related fatigue. The results in the current study support 
this position in as much the reduction in problem-solving pondering did not mediate the 
reduction in chronic fatigue, whereas the reduction in affective rumination did. This suggests 
a causal relationship between affective rumination and chronic fatigue but no causal 
relationship between problem-solving pondering and chronic fatigue. However, these two 
forms of rumination are very closely linked so this may be too simplistic an interpretation and 
future research would do well to explore this relationship in more detail (discussed further in 
Chapter 7).
5.4.1. Limitations
One of the limitations in the current study is that only pre- and post-intervention data 
have been analysed and presented; therefore, it is not possible to ascertain whether the effect 
sizes attributed to the intervention at post-treatment will have persevered over time. However, 
three-month and six-month follow-up data are in the process o f being collected and these will 
be analysed and reported at a later date. An inherent limitation in waitlist control designs is 
that they do not allow for multiple treatments to be assessed against each other; therefore, the 
effects in this study may reflect a general treatment effect. However, the intention o f this 
study was to provide preliminary evidence for the efficacy of an online mindfulness 
intervention on measures associated with recovery from work, and the effect sizes in this 
study are comparable to those in studies considering mindfulness in randomised controlled 
trails (e.g., Feldman, et al., 2010; Robins, et al., 2011; Shapiro, et al., 2008; van Aalderen, et 
al., 2011; Volledstad, et al., 2011); therefore, this study can be followed up with randomised 
controlled designs assessing this online intervention against other interventions (e.g., face-to- 
face mindfulness; shorter mindfulness interventions).
Data concerning the amount of meditative practice participants engaged in over the 
course of the study (e.g., number of hours per day; number of days per week) was not 
collected which makes it difficult to assess whether the amount o f practice participants
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engaged in was a mechanism of change. For example, the moderate to large effect sizes found 
in the current study may be an artefact o f a very motivated cohort, practicing consistently 
many hours and days a week. This would be useful information to have when deciding on the 
optimal level of practice required for the intervention to be successful and for results to be 
maintained over time. Another limitation in the design on the study lies in its reliance on only 
one form of data (self-report questionnaire data). As reviewed in Chapter 2, much research in 
the clinical and health literature shows that perserverative cognition (e.g., rumination, worry) 
is associated with physiological activation (e.g., increased HR, low HRV, and compromised 
immune function) which may interfere with recovery processes. Including physiological 
measures of stress and compromised recovery would strengthen the design of this study 
considerably; however, their inclusion would also increase study complexity and burden on 
participants.
5.4.2. Future research
Given the findings in this study showing the only one facet of mindfulness {acting 
with awareness) accounted for the effect of the intervention on the main study variables, it 
would be useful to replicate this study in different samples to assess the stability o f these 
findings. If the results in this study can be replicated, it may then be beneficial to develop 
interventions specifically designed to target acting with awareness alone. The development of  
further mindfulness-based interventions delivered online would also seem a worthwhile 
endeavour because the effect sizes in this study were comparable to those in studies in which 
mindfulness has been delivered (traditionally) face-to-face and in groups (e.g., Feldman, et 
al., 2010; Robins, et al., 2011; Shapiro, et al., 2008; van Aalderen, et al., 2011; Volledstad, et 
al., 2011). Furthermore, because the results showed no difference between participants who 
took less than six weeks to complete the course and those who took longer than six weeks; 
developing shorter interventions may be fruitful. Future research exploring the relationship 
between affective rumination and problem-solving pondering would be interesting; and 
designing future intervention studies in such a way as to explore mediation effects between 
these forms of work-related rumination would also be beneficial. Finally, designing 
randomised controlled trials in which online mindfulness interventions could be assessed 
against face-to-face interventions and other forms of treatment would be beneficial; and 
including physiological measures would strengthen these designs considerably.
5.4.3. Implications for the real world
As mentioned previously, the majority o f workplace interventions are delivered face- 
to-face and in groups. This limits the number of employees that have access to these types o f
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interventions -  often meaning that only the most senior staff gain access -  because they are 
costly for organisations to facilitate. If online interventions prove as effective as their offline 
counterparts, this may offer a much more cost-effective way for organisations to provide 
occupational health support to their employees. This reduction in cost would increase the 
accessibility to a greater proportion of the workforce; and employees would be able to 
complete the interventions from the comfort of their own home at a time convenient to 
themselves.
5.5. Conclusions
This study provides provisional support for the effectiveness of a 4-week online 
mindfulness course for the reduction of work-related rumination and fatigue, and for 
improvement in sleep quality. Results showed that one facet of mindfulness, acting with 
awareness, operated as the mechanism of change, thus extending the literature regarding how 
mindfulness works. In the context of the recovery from work literature, offering online 
mindfulness interventions could increase accessibility to these types of interventions to a 
wider range of employees.
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Chapter 6
Study 4. Exploring the causal relationship between work-related rumination and work- 
related fatigue longitudinally: a cross-lagged panel structural equation model.
6.1. Introduction
In the context of the research evidence suggesting perseverative cognitions mediate 
increased psychophysiological responses (see Chapter 2); it seems plausible that work-related 
rumination may maintain psychophysiological arousal by extending the cognitive 
representation of work-related stressors into non-work time. This prolonged activation may 
then result in overtaxed systems and fatigue. Querstret and Cropley (2012) proposed that 
work-related rumination (specifically affective rumination) may contribute to a causal model 
of fatigue; however, as suggested in Chapter 4 (see the Discussion), the causal relationship 
between work-related rumination and fatigue may be more complex. Specifically, it is 
possible that a cyclical acceleration causal relationship exists between these work-related 
rumination and fatigue; that is, these constructs feed each other at different points in time (see 
Figure 6.1). Specifically, while it is possible that work-related rumination interferes with 
recovery processes by extending work-related demands into non-work time resulting in 
fatigue (e.g., by interfering with sleep); it is also possible that individuals who are fatigued 
may in turn ruminate more frequently. If an individual is fatigued, this may impact on their 
concentration levels and productivity at work, in turn resulting in deadlines being missed 
which could foster rumination with regards to incomplete tasks. Individuals who are fatigued 
may also experience reduced emotional resilience which could increase irritation and other 
negative affective constructs. These factors combined could mean that increased levels o f 
work-related fatigue actually result in increased levels of work-related rumination, which in 
turn could interfere with recovery processes (e.g., sleep) resulting in further increases in 
work-related fatigue.
The proposition that fatigue may be causal for rumination is supported by a recent 
study by Sonnentag and colleagues who showed that increased levels of emotional exhaustion 
predicted reduced levels of psychological detachment from work over the course o f 4  weeks 
(Sonnentag, et al., 2014). In Sonnentag, et al.’s study, participants who reported higher levels 
of emotional exhaustion also reported having a harder time mentally disengaging from work 
during non-work time; and the causal relationship between these constructs ran from 
emotional exhaustion to psychological detachment. However, in contrast to this suggested 
causal model running from fatigue to work-related rumination -  and in support of the original
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contention from Querstret and Cropley (2012) that work-related rumination is causal for 
fatigue - the results from Chapter 5 appear to support a causal relationship which runs from 
rumination to fatigue, not the other way round. Results from the study in chapter 5 showed 
that affective work-related rumination was involved in a serial mediation model in which an 
increase in acting with awareness (a facet o f mindfulness) caused a reduction in affective 
rumination which subsequently caused a reduction in chronic fatigue.
Given that there are only two time points o f measurement in the current longitudinal 
study, it is not possible to explore a complex circular acceleration causal relationship (see 
Figure 6.1.); however, it will be interesting to see if the direction o f causality between work- 
related rumination and fatigue is clearly in one direction.
Figure 6.1. Cyclical acceleration causal model between work-related rumination (affective 
rumination and problem-solving pondering) and work-related fatigue
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6.1.1. Hypotheses
The aim o f this longitudinal study was to explore the causal relationships between two 
forms o f work-related rumination (affective rumination and problem-solving pondering) and 
chronic (long-term; persistent) work-related fatigue. In line with previous research suggesting 
that affective rumination may be more damaging to recovery from work (e.g., by causing 
increased fatigue) than problem-solving pondering (see Querstret & Cropley, 2012); the
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primary hypothesis in this study (HI) seeks to test the whether affective rumination causes 
fatigue. However, as is considered best practice in structural equation modelling studies, 
alternate hypotheses which could theoretically, and on the basis of previous research, explain 
the causal relationship between these variables, will also be tested (McDonald & Ho, 2002).
For example, even though previous research has suggested that affective rumination 
may be more damaging to recovery than problem-solving pondering, there are also many 
studies suggesting that inadequate psychological detachment from work may be detrimental 
to recovery (see, e.g., Siltaloppi, et al., 2009; Sonnentag & Fritz, 2007; Fritz, Yankelevich, et 
al., 2010; Taris, et al., 2008). This implies that all perseverative thinking about work in non­
work time is detrimental to recovery; therefore, it is plausible that problem-solving pondering 
may also be causal for fatigue (H2), although the strength o f this relationship might be 
expected to be weaker than that of the relationship between affective rumination and fatigue 
(H3). Furthermore, it is also possible that the causal relationship may be running from fatigue 
to affective rumination (H4) or problem-solving pondering (H5) respectively.
6.2. Methods 
6.2.1. Design
This was a longitudinal study. Participants completed an online cross-sectional survey 
at two time points, with follow-up (T2) occurring 6 months after initial survey completion 
(Tl).
6.2.2. Ethical approval
Ethical approval was granted by the University of Surrey Ethics Committee (ethics 
approval reference: EC/2011/118/FAHSFast-Track; see Appendix A). A risk assessment was 
carried out before the study started which considered risks to both participants and the 
researcher. Ethical considerations for participants included possible adverse consequences of 
taking part in the study, the right to withdraw at any time, ensuring participants’ 
confidentiality, and ensuring participants had adequate information and time to make an 
informed decision about taking part in the study. All risks and mitigations for this study can 
be viewed in Appendix D.
Participants were emailed a link to an online cross-sectional survey with all o f the 
included study measures (Tl). They were then emailed a link to the same survey six months 
after initial survey completion (T2). The primary web page of the survey operated as a 
consent form and consent was assumed as soon as participants checked a box “I want to 
participate”, which then provided access to the survey.
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6.2.3. Sample and participants
A link to the online questionnaire was emailed to a total of 939 participants whose 
details were held on a research database at the University of Surrey. These participants had 
taken part in previous research (using measures unrelated to those employed in this study) and 
had indicated that they would be happy to take part in future research. Of these 939 
participants, 421 participants (response rate = 44.8%) completed the online questionnaire at 
Tl. We then followed up these 421 participants six months later (T2) again sending them an 
email with a link to the online questionnaire.
Two hundred and eighteen participants completed the questionnaire at T2 (response 
rate = 51.8%). High attrition rates in longitudinal studies are a common problem, with 30-50 
percent dropout rates and higher (Visser, 1982). There were no significant differences on any 
of the study variables between participants who responded at both time points and participants 
who only completed the survey at Tl. Specifically, t-tests showed that there were no 
significant differences between the groups at baseline for affective rumination, t(419)=0.55, 
p=.58; problem-solving pondering, t(419)=0.28, p=.78; or chronic fatigue, t(419)=-0.75, 
p=.45.
The final sample (assessed at two time points) was 218 working adults (M=84; F=134) 
with an age range of 22-66 years (M=42.62, SD=9.83). The majority of participants (87.6% 
[191]) worked full-time for a mean o f 42.55 (SD=14.04) hours/week in jobs they had held for 
a mean of 6.18 (SD=6.52) years. One hundred and seventy two participants (79%) were 
married or had a partner, 12 participants (5.1%) were separated/divorced or widowed; 34 
participants (15.9%) were single; and 110 participants (49.5%) reported having dependent 
children. One hundred and seventy five participants (80.2%) worked a traditional 9am-5pm 
(Mon-Fri) pattern, with the remaining 43 participants (19.8%) working shifts. Participants 
worked in many industry sectors, including: police (28.4% [62]), nursing (24.3% [53]), 
education (13.7% [30]), healthcare (11% [24]), administration (11% [24]), legal (6 .8 % [15]), 
and other (4.8% [10]). The majority of participants were University educated (6 8 .8% [150]), 
or had completed their high school education or equivalent (30.3% [6 6 ]), with only two 
participants (0.9%) stating they had no formal qualifications.
6.2.4. Measures
Work-Related Rumination. As in the previous two chapters, work-related 
rumination was assessed using the Work-Related Rumination Questionnaire (Cropley, et al.,
2012). The affective rumination and problem-solving pondering subscales were analysed 
(items can be viewed in Table 6.5). Cronbach’s alphas can be viewed in Table 6.1.
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Work-related fatigue. As in the previous two chapters, work-related fatigue was 
assessed using the Occupational Fatigue Exhaustion Recovery scale (OFER; Winwood, et ah, 
2007). The chronic fatigue subscale was used in this study (items can be viewed in Table 6.5). 
Cronbach’s alpha’s can be viewed in Table 6.1.
Table 6.1. Means (SD), Cronbach’s alphas (a), skew and kurtosis for all study variables
Mean (SD)
Tl
a Skew Kurtosis Mean (SD)
T2
a Skew Kurtosis
AR 13.99 0.88 0.24 -0.11 13.51 (4.44) 0.89 0.27 -0.33
PSP 15.45 (3.39) 0.78= -0.38 -0.22 15.15 (3.66) 0.80= -0.14 0.28
9.91 (2.3P) 0.79b -0.41 -0.12 9.62 (2.57; 0.78b -0.05 0.13
CF 39.85 (77.47) 0.91 0.35 -0.57 40.28 (15.18) 0.88 0.35 -0.59
AR= affective rumination; PSP = problem-solving pondering; CF = chronic fatigue; aPSP measure with all five 
items; bPSP measure minus two items (PSP1 and PSP4)13
6.3. Results
6.3.1. Analytic approach
Due to the longitudinal nature of this study, and the aim being to explore the causal 
relationship between the two forms of work-related rumination and fatigue, structural 
equation modelling (SEM) was used. Structural equation modelling (SEM) has become a 
popular methodology for investigating theory-derived causal hypotheses (Mueller &
Hancock, 2010). SEM is not only a statistical technique but is also a process involving several 
stages from initial model conceptualisation through parameter identification and estimation, 
data-model fit assessment, and potential model modification (Mueller & Hancock, 2010). 
Before commencing the analysis the data were screened for normality and for outliers (Field, 
2009). There were no outliers in the data; and because of the relatively large sample size 
(N>200), normality was assessed by inspecting the absolute skew and kurtosis values 
alongside visual inspection of histograms for each of the main study variables (Field, 2009). 
The skew and kurtosis values were not significantly larger (or smaller) than zero (see Table 
6.1) and the histograms appeared normal in shape; therefore, normality was assumed. All
13 PSP1 and PSP4 were removed from the problem-solving pondering (PSP) measure due to an unsatisfactory 
confirmatory factor analysis which showed that the underlying PSP factor did not explain the variance in either 
of these items well. Please see the results section for more detail.
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analysis was conducted in MPlus version 7.11 using the maximum likelihood (ML) method of 
estimation (Muthén & Muthén, 1998-2012). The method for ML assumes multivariate 
normality o f the observed variables and a sample size in the hundreds (Boomsma, 2000). The 
issue o f minimum sample size requirements in SEM is the subject of ongoing debate; 
however, Kenny (2014) stipulates that a minimum sample of 200 is the goal for SEM 
research. Therefore, the sample in this study (N = 218) would appear to be adequate. 
Correlation matrices, means and standard deviations for all variables can be viewed in Table 
6.2 (Tl variables) and Table 6.3 (Time 2 variables).
Generally, a structural equation model consists of two main parts: the measurement 
model (representing a set of observable variables as multiple indicators o f a smaller set of 
latent variables which are usually common factors); and the path (structural) model 
(describing relations of dependency, usually accepted to be in some sense causal, between the 
latent variables) (McDonald & Ho, 2002). It is considered best practice in SEM to conduct 
the analysis in two separate phases. Phase one assesses the adequacy of the measurement 
model and phase two assesses the structural model. The main motivation for carrying out the 
analysis in two phases is to separate the proposed model into its measurement and structural 
portions such that misspecification in the former, if  present, can be identified and addressed 
first, before the structure among latent constructs is assessed (Mueller & Hancock, 2010). In 
the measurement phase a confirmatory factor analysis (CFA) is conducted on the proposed 
model without any structural pathways identified. If the measurement model is a good fit for 
the data the next phase of the analysis can be carried out. If the measurement model is not a 
good fit for the data, reasons for poor fit (e.g., missing relationships between error variances 
of variables) could be considered and, if  theoretically justified, such relationships could be 
added to improve the fit o f the model prior to assessing the structural model.
Assessing model fit. Assessing model fit between the observed data and hypothesised 
model is a central issue addressed by SEM. Ideally, the assessment o f model fit is 
operationalised as an evaluation of the degree of discrepancy between the true population 
covariance matrix and the covariance matrix implied by the model’s structural and non- 
structural parameters (Mueller & Hancock, 2010). The parameters of a structural equation 
model are the variances, regression coefficients and covariances among variables; however, 
since the population parameter values are seldom known, the difference between an observed, 
sample-based covariance matrix and by that implied by parameter estimates must serve to 
approximate the population discrepancy (Mueller & Hancock, 2010).
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In terms of assessing goodness-of-fit, many alternative assessment strategies have 
emerged and best practice dictates that multiple indices should be considered when assessing 
model fit (McDonald & Ho, 2002). Data-model fit indices can be categorized roughly into 
three broad classes. Firstly, absolute indices which evaluate the overall discrepancy between 
observed and implied covariance matrices. For these indices, model fit improves as more 
parameters are added to the model and the degrees of freedom decrease; however, adding 
parameters into the model also increases its complexity. Examples of these indices are the 
standardized root mean square residual (SRMR), the chi-square test (X2\ recommended to be 
reported mostly for its historical significance), and the goodness-of-fit index (GFI). 
Historically, data-model fit was conceived as a formal statistical test o f the discrepancy 
between the true and model-implied covariance matrices; specifically, a chi-square test with 
degrees o f freedom (Joreskog, 1966, 1967). However, the chi-square test is sample-size 
dependent and thus not really an ‘absolute’ measure; and, given this limitation, Joreskog 
(1970) proposed that the chi-square be 'adjusted' by the degrees of freedom to assess model fit 
for various models. This adjusted measure -  termed the ‘normed chi-square’ -  is the ratio of 
the chi-square divided by its degrees of freedom.
The normed chi-square provides two ways to assess inappropriate models. Firstly, it is 
possible that a model may be ‘overfitted’ (thereby capitalising on chance); this type of model 
is typified by values less than 1.0. Secondly, it is possible that a model is not yet truly 
representative o f the observed data, therefore needing improvement; and this type of model 
will have a normed chi-square value greater than an upper threshold of 2.0 (Carmines & 
Mclver, 1981). Nevertheless, because the chi-square value is the major component of this 
measure, it is also subject to sample size effects; and proving itself somewhat unreliable, it 
should always be combined with other goodness-of-fit measures (Hayduk, 1987). In the 
current study, the absolute indices which were assessed and reported were the chi-square test 
and SRMR. In addition, given the limitations associated with the chi-square test (mentioned 
above), the normed chi-square value was also calculated, assessed, and reported.
Secondly, parsimonious indices evaluate the overall discrepancy between observed 
and implied covariance matrices while taking into account a model’s complexity. For these 
indices, fit improves as more parameters are added to the model, as long as those parameters 
are making a useful contribution. Examples of parsimonious indices are: the root mean square 
error o f approximation (RMSEA) with its associated confidence interval, the Akaike 
information criterion (AIC), and the adjusted goodness-of-fit index (AGFI). In the current
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study, the RMSEA will be assessed and reported alongside the previously highlighted 
absolute indices.
Thirdly, incremental indices assess the absolute or parsimonious fit relative to a 
baseline model, usually the null model (a model that specifies no relations among measured 
variables). Examples of these types of indices include: the comparative fit index (CEI), the 
normed fit index (NFI), and the non-normed fit index (NNFI). In the current study, the CEI 
will be assessed and reported alongside the previously mentioned absolute (chi-square test, 
normed chi-square, SRMR) and parsimonious (RMSEA) fit indices. The CEI and NNFI are 
highly correlated; therefore, only one of these indices need be reported (Kenny, 2014). The 
CEI was reported in this study because the sample size (N=218), whilst adequate to conduct 
SEM analysis, is relatively small, and CEI is considered robust in small samples.
In both phases of the analysis, to assess the degree o f data-model fit, the various fit 
indices mentioned above were obtained and were then compared against established cutoff 
criteria14; specifically those derived by Hu and Rentier (1999; see Table 6.4). If, after 
considering several indices, data model fit was deemed acceptable (and judged best compared 
to competing models, if  applicable), the model was retained as tenable, and individual 
parameters were then interpreted. If, however, evidence suggested unacceptable data-model 
fit, modification indices were reviewed and, where appropriate (i.e., if  theoretically justified), 
the model was modified to improve fit in hopes of also improving the model’s 
correspondence to reality.
Table 6.4. Target values for selected Fit Indices to retain a model by
class
Index class
Incremental Absolute Parsimonious
CEI >0.95 SRMR <0.08 RMSEA <0.06
Normed X2> 1.0 & < 2.0
SOURCE: Partially taken from Hu and Rentier (1999). CFI = comparative 
fit index; SRMR = standardised root mean square residual; RMSEA = root 
mean square error of approximation
14 The criterion values for the various fit indices are still the subject of empirical research and debate; therefore, I 
have chosen the fit indices which are most often reported in the literature. I acknowledge that there is still some 
uncertainty about the best combination of fit indices to use, and also about the appropriate cutoff values for each 
of the fit indices.
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SEM diagrams. There are several conventions used in the development of SEM 
diagrams such as those presented in this study (see, e.g., Figures 6.3 - 6.9). Measured 
(observed) variables or indicators are represented by squares or rectangles; factors 
(latent/unobserved variables; constructs) have two or more measured (observed) variables and 
are depicted by circles or ovals in path diagrams; and lines in the diagram (which have either 
one or two arrows) indicate relationships between variables (Ullman, 2006). A lack of a line 
connecting variables implies that no direct relationship has been hypothesised; and a line with 
one arrow represents a hypothesised direct (causal) relationship between two variables with 
the variable with the arrow pointing to it being the dependent variable (DV) (Ullman, 2006). 
In contrast, a line with an arrow at both ends indicates covariance between two variables with 
no implied direction of effect (Ullman, 2006).
Figure 6.2. Measurement models 1 & 2
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6.3.2. Phase 1 analysis: measurement model assessment.
To assess the full measurement model affective rumination, problem-solving 
pondering and chronic fatigue were included as separate factors. In this first phase of analysis 
a number of CFAs were carried out to assess how well the latent factors explained the 
variance of their respective variables; and to assess how well the measurement model fit the 
data. Due to the longitudinal nature of the data, the measurement model was first assessed for 
the Tl data and was then assessed for the T2 data. As can be seen in Table 6.5 and Figure 6.2, 
in the original measurement model for the Tl data (measurement model 1), five variables 
were indicators of the latent factor affective rumination, five variables were indicators of the 
latent factor problem-solving pondering, and five variables were indicators of the latent factor 
chronic fatigue.
An initial CFA was run (CFA1; Table 6.6; see Figure 6.2) and R square (R2) values 
were reviewed to see how well the variance in each of the variables was accounted for by 
their respective latent factor. R2 values for all affective rumination and chronic fatigue 
variables were highly explanatory (see Table 6.5); however, for two of the variables 
associated with problem-solving pondering (Table 6.5; PSP1T1, PSP4T1) the latent factor 
showed poor explanatory power. Specifically, the latent factor (problem-solving pondering) 
explained only 26.1% of the variance in PSP1T1 and 7.4% of the variance in PSP4T1 
suggesting that these are not good indicators of the underlying factor.15 Therefore, these two 
variables were removed and the CFA was rerun with the three remaining variables for 
problem-solving pondering (Cronbach’s alphas can be viewed in Table 6.1). Goodness-of-fit 
indices were assessed for the updated measurement model (measurement model 2; see Figure 
6.2) which showed that the model was a fairly good fit, 2f2(62)= 136.99, p=.00, with only one 
of the fit indices (RMSEA = 0.073) suggesting a less than ideal fit (CFA2; Table 6.6; see 
Figure 6.2).
However, an inspection o f the covariance matrix showed that the two rumination 
factors (affective rumination and problem-solving pondering) covaried highly (0.831; see 
figure 6.5); which suggested they may need to be interpreted as a single ‘rumination factor’. 
Therefore, a new model was created with the five affective rumination and three problem­
solving pondering variables loading onto a single latent factor (rumination). A CFA was then 
run to assess model fit with a single rumination factor and results from this analysis showed a
15 Established convention suggests that R2 values < .40 (40% explained variance) indicate that the factor does not 
explain adequate levels of variance in the variable. If variables that are poorly explained by the factor are 
retained in the model, this increases the risk of making a Type 1 error.
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considerably poorer fit to the data for all fit indices, X2(64)=215.75, p=.00 (CFA2a; Table 
6.6). Furthermore, a review of the R2 values showed that the variance in three variables was 
not well accounted for by the new ‘rumination’ latent factor. Taking all o f this into 
consideration, the original model with two latent factors (affective rumination and problem­
solving pondering) was retained and analysis continued with this model.
Table 6.5. Latent factors and variables: explained variance (R2)
Factor Variable label 
T1 T2
Item R2
ARa AR1T1 AR1T2 Do you become tense when you think about work-related 
issues in your free time?
.62
AR2T1 AR2T2 Are you troubled by work-related issues when you’re not at 
work?
.74
AR3T1 AR3T1 Do you become fatigued thinking about work-related issues 
during your free time?
.66
AR4T1 AR4T2 Are you irritated by work-related issues when not at work? .60
AR5T1 AR5T2 Are you annoyed by thinking about work-related issues when 
not at work?
.41
PSPa PSP1T1 PSP1T2 I find solutions to work-related problems in my free time. .26*
PSP2T1 PSP2T2 In my free time, I find myself re-evaluating something I have 
done at work.
.65
PSP3T1 PSP3T2 After work, I tend to think about how I can improve my 
performance.
.55
PSP4T1 PSP4T2 I find thinking about work during my free time helps me to 
be creative.
.07*
PSP5T1 PSP5T2 Do you think about tasks that need to be done at work the 
next day?
.53
CFb CF1T1 CF1T2 I often feel I am at the “end of my rope” with my work. .68
CF2T1 CF2T2 I often dread waking up to another day of my work. .77
CF3T1 CF3T2 I often wonder how long I can keep going at my work. .83
CF4T1 CF4T2 I feel that most of the time I am just “living to work”. .61
CF5T1 CF5T2 Too much is expected of me in my work. .53
aAR=affective rumination, PSP=problem-solving pondering, subscales from WRRQ; bCF=chronic fatigue, 
subscale from OFER; *removed from final measurement model due to poor explanatory power.
Given the less than ideal RMSEA result for CFA2, modification indices were assessed 
to see which additional pathways between variables may improve model fit. Modification 
indices estimate the potential improvement in data-model fit (measured by the potential 
decrease in chi-square) if  a previously fixed parameter were to be estimated. The three largest
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modification indices were 12.37, 10.28, and 10.41, associated with covarying the error terms 
for variables AR2T1 and AR4T1, AR5T1 and AR4T1, CF4T1 and CF5T1, respectively (see 
Figure 6.4). Compared with the overall chi-square value of 136.99, these estimated chi-square 
decreases predicted a statistically significant improvement in data model fit. In order to decide 
whether resp ecting  the model was appropriate, the variables to which these modification 
indices were related were reviewed.
The error terms for AR2T1, AR4T1, and AR5T1 refer to the following items on the 
affective rumination scale: “Are you troubled by work-related issues when you’re not at 
work?” (AR2; Table 6.5); “Are you irritated by work-related issues when not at work? (AR4; 
Table 6.5); and “Are you annoyed by thinking about work-related issues when not at work?”; 
AR5; Table 6.5). These items share similar wording; therefore, it may make sense to allow the 
error terms for all three items to relate to one another as the similar wording may mean these 
questions are answered in a similar way above and beyond their relationship with the 
underlying affective rumination factor. The error terms for CF4T1 and CF5T1 refer to the 
following items in the chronic fatigue scale: “I feel that most of the time I am just “living to 
work”” (CF4; Table 6.5) and “Too much is expected of me in my work.” (CF5; Table 6.5). 
These items appear to reflect an element o f work overload; therefore it makes sense that they 
share variance above and beyond the underlying fatigue factor and allowing their error terms 
to covary appears theoretically sound. The remaining proposed modification indices, which 
indicated that further modifications would continue to improve fit, were assessed; however, 
none of the suggested modifications were theoretically justifiable. Thus, no further 
modifications to the measurement model seemed warranted.
After respecifying the model by freeing the theoretically justifiable pathways (i.e., 
allowing the error term of AR2 to covary with the error terms of AR4 and AR5; the error term 
of AR4 to covary with the error term of AR5; and the error term of CF4 to covary with the 
error term of CF5 [measurement model 3; see Figure 6.3]), and reanalysing the data, fit results 
for the modified CFA model improved with all fit indices now meeting minimum criteria, 
X2(59)=107.992, p=.00 (CFA3; Table 6.6). As mentioned above, due to the longitudinal 
nature of this study, an identical modified model (with the same modifications which were 
made to the T1 model) was applied to the T2 factors and variables (measurement model 4; see 
Figure 6.3) and was then analysed with CFA. Fit results for the T2 modified CFA model were 
similar to those for the T1 model, suggesting the model was stable over the two time points, 
X2(59)=l 10.742, p=.00 (CFA4; see Table 6.6).
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Figure 63. Full final measurement model (T1 and T2)
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Table 6.6. Goodness-of-fit indices for measurement phase: all study variables
X2 (df, p) NormedX2 SRMR RMSEA (CI90) CFI
CFAla 261.680 (37, .000) 3.07 0.084 0.094 (0.081, 0.107) 0.91
CFA2b 136.997 (62, .000) 2.21 0.051 0.073 (0.057, 0.090) 0.96
CFA2ac 215.749 (64, .000) 3.37 0.078 0.102(0.037, 0.117) 0.92
CFA3d 106.774 (58, .000) 1.84 0.051 0.060 (0.042, 0.079) 0.98
CFA4e 108.110(33, .000) 1.86 0.052 0.061 (0.044, 0.080) 0.97
CFA5f 429.150 (265, .000) 1.63 0.055 0.053 (0.044, 0.062) 0.96
Assessing individual variables and factors; bCFA minus two items from problem-solving pondering; cCFA one 
factor for rumination; dCFA with modification indices added; ^modified model from CFA3 tested for T2 
factors and variables.
After the measurement models had been confirmed both for T1 factors, variables and 
modifications (CFA3), and for T2 factors, variables and modifications (CFA4), a final CFA 
was run on the full model (measurement models 3 & 4 together; see Figure 6.3). In this 
model, in addition to all of the previously identified pathways, covariant pathways between
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each of the T1 variables and their corresponding T2 variables were also entered, because they 
would be expected to covary with each other. Fit results suggested the combined model was a 
good fit for the data, 2f2(265)=430.072, p=.00 (CFA5; Table 6.6); therefore it was appropriate 
to move onto the next stage o f the analysis, assessing the structural model.
6.3.3. Phase 2 analysis: structural model assessment.
Full model (affective rumination, problem-solving pondering and chronic 
fatigue). In the next step of the analysis structural pathways were added in order to assess 
three different causal models, ranging from the most simple and restrictive (Figure 6.4; Model 
la) to the more complex and less restrictive (Figure 6.5; Models lb & 1c). In the baseline 
model (Model la) causal pathways from each of the T1 factors to their respective T2 factors 
were specified. In Model lb, in addition to the causal pathways from each of the T1 factors to 
their respective T2 factors, causal pathways from affective rumination (Tl) and problem­
solving pondering (Tl) to chronic fatigue (T2) were added. This model assessed whether 
adding causal pathways from affective rumination and problem-solving pondering to chronic 
fatigue improved the fit o f the model significantly. In Model 1c, in addition to the causal 
pathways from each of the Tl factors to their respective T2 factors, causal pathways from 
chronic fatigue (Tl) to affective rumination (T2) and problem-solving pondering (T2) were 
added. This model assessed whether adding causal pathways from chronic fatigue to affective 
rumination and problem-solving pondering improved the fit of the model significantly.
Figure 6.4. Affective rumination (AR), problem-solving pondering (PSP) and chronic fatigue
(CF): structural models la , lb , 1c
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Each of the three structural models was run one after the other and goodness-of-fit 
indices were assessed to establish which model was the best fit for the data. Table 6.7 shows 
that all models fit the data well. Because Model la  (the most restrictive) was nested within 
Models lb and 1c (the more complex and less restrictive) it was appropriate to assess the 
improvement in model fit from the most parsimonious to complex using chi-square difference 
tests. Improvement in model fit from Model la to Model lb was tested to assess the causal 
relationship running from affective rumination to fatigue (HI) and problem-solving pondering 
to fatigue (H2), respectively; and from Model la  to Model 1c was tested to rule out the 
alternate causal hypotheses (H4 and H5).
Table 6.7 shows that Model lb -  in which causal pathways from affective rumination 
and problem-solving pondering to chronic fatigue - was a significant improvement 
(aZ2[2]=8.640, p=.01) on the baseline model (Model la), suggesting that the addition o f the 
cross-lagged pathways provided extra information through which to interpret the results. The 
R2 value showed that the cross-lagged model (Model lb) explained 50.9% of the variance in 
chronic fatigue, in comparison to the baseline model (Model la) which explained 46.9% of 
the variance. Therefore, adding the causal pathways from the two forms of rumination to 
fatigue has further accounted for 4% of the variance in chronic fatigue. The difference 
between Model la  and Model 1c was not significant suggesting that adding causal pathways 
from chronic fatigue to affective rumination and problem-solving pondering did not improve 
the fit of the model.
The next stage in the analysis, after establishing the model which fit the data best, was 
to inspect the individual parameter coefficients. With Model lb fitting the data best, the 
individual pathways from the two forms of rumination to chronic fatigue were assessed and 
the results showed that neither pathway was significant (affective rumination: Z>=-0.148, 
p=0.48; problem-solving pondering: 6=0.272, p=0.10; see Figure 6.5). This suggested that 
while the addition of these causal pathways from the two forms of rumination to fatigue did 
improve the fit o f the model, neither pathway was significantly predictive alone meaning they 
could only be interpreted together. However, there was an anomalous negative predictive 
status of affective rumination for chronic fatigue (see Figure 6.5). The interpretation of this 
finding is that when controlling for the effects of problem-solving pondering on chronic 
fatigue, affective rumination predicted reduced levels o f fatigue. This is not theoretically 
sound and one of the major issues associated with interpreting these results lies in the amount 
of covariance that the two forms of rumination share (see Figure 6.5; Tl=0.831; T2=0.847).
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This is akin to the multicollinearity problem in regression analysis and makes interpretation of 
the individual coefficients very difficult.
Covariance between the two forms of rumination was not completely unexpected 
given that they measure different facets of a shared process, work-related rumination; 
however, it was also not possible (due to poor model fit) to create a single ‘rumination’ factor 
(without losing most of the original variables). Furthermore, the intention was to explore the 
unique relationships between the different forms of work-related rumination and fatigue. 
Consequently, in order to understand the unique causal relationships between the two forms 
of rumination and fatigue, separate structural models for affective rumination and fatigue and 
for problem-solving pondering and fatigue, were created and assessed (below). The reasons 
for the high covariance between the rumination factors, and consequences of it for analysis, 
are examined in more detail in the discussion.
Figure 6.5. Affective rumination (AR), problem-solving pondering (PSP) and chronic fatigue (CF): structural model 
results
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Table 6.7. Goodness-of-fit indices for structural phase: all study variables
x=(%W Normed
X2
SRMR RMSEA (CI90) CFI
Model laa 439.653 1.63 0.065 0.053 0.96 -
(269, .000) (0.044, 0.062)
Model lbb 431.013 1.64 0.055 0.052 0.96 aX2(2) = 8.640,
(267, .000) (0.043, 0.061) p = .01
Model lcc 439.560 1.65 0.065 0.053 0.96 4X2(2) = 0.093,
(267, .000) (0.044, 0.062) II Vi
amost parsimonious and restrictive model (Tl to T2 causal pathways only); bCausal pathways T l to T2 and 
cross-lagged pathways from rumination (AR & PSP) to fatigue; bCausal pathways T l to T2 and cross-lagged 
pathways from fatigue to rumination (AR & PSP).
Figure 6 .6 . Affective rumination (AR) and chronic fatigue (CF): 
structural models 2 a, 2 b, 2 c
Model 2a Model 2b
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Affective rumination and chronic fatigue. Similar to the analysis above, three
different structural models for the causal relationship between affective rumination and
chronic fatigue were created and assessed, ranging from the most simple and restrictive
(Figure 6.6; Model 2a) to the more complex and less restrictive (Figure 6.6; Models 2b & 2c).
In the baseline model (Model 2a) causal pathways from each of the Tl factors to their
respective T2 factors were added. In model 2b, in addition to the causal pathways from each
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of the Tl factors to their respective T2 factors, a causal pathway from affective rumination 
(Tl) to chronic fatigue (T2) was added. This model assessed whether adding a causal pathway 
from affective rumination to chronic fatigue improved the fit of the model significantly. In 
model 2c, in addition to the causal pathways from each of the Tl factors to their respective T2 
factors, a causal pathway from chronic fatigue (Tl) to affective rumination (T2) was added. 
This model assessed whether adding a causal pathway from chronic fatigue to affective 
rumination improved the fit o f the model significantly. Each of the three structural models 
was run one after the other and goodness-of-fit indices were assessed to establish which 
model was the best fit for the data.
Table 6.8 shows that all models fit the data well. Because model 2a was nested within 
models 2b and 2c chi-square difference tests were used to assess the improvement in the 
model from baseline to more complex. Table 6.8 shows that Model 2b -  in which a causal 
pathway from affective rumination to chronic fatigue was added -  provided a significantly 
better fit for the data (aAT2(1)=3.912, p=.04) in comparison to baseline model (Model 2a). The 
R2 value showed that the cross-lagged model (Model 2b) explained 49.7% of the variance in 
chronic fatigue, in comparison to the baseline model (Model 2a) which explained 47.5% of 
the variance. Therefore, adding the causal pathway from affective rumination to fatigue has 
further accounted for an additional 2.2% of the variance in chronic fatigue.
Figure 6.7. Affective rumination (AR) and chronic fatigue (CF): structural model results
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The difference between Model 2a and Model 2c was not significant suggesting that 
adding a causal pathway from chronic fatigue to affective rumination did not improve the fit 
of the model. Next, with Model 2b fitting the data best, the individual parameter coefficient 
for the cross-lagged pathway from affective rumination to chronic fatigue was inspected. 
Results showed that affective rumination was a significant positive predictor for chronic 
fatigue over time, 6=0.156, p=.04 (see Figure 6.7), suggesting that an increase in affective 
rumination caused an increase in chronic fatigue from Tl to T2.
Table 6.8. Goodness-of-fit indices for structural phase: affective rumination and chronic fatigue
X2 (df,p) Normed
X2
SRMR RMSEA
(CIgo)
CFI
Model 2aa 264.655 1.77 0.054 0.058 0.97 -
(74% .000) (0.047, 0.070)
Model lb b 160.743 1.76 0.047 0.058 0.97 X2(l) = 3.911
(148, .000) (0.046, 0.069) p = .04
Model 2bc 264.644 1.79 0.053 0.059 0.97 X2(l) = 0.011
(74& .000) (0.047, 0.070) p = .92
amost parsimonious and restrictive model (Tl to T2 causal pathways only); bCausal pathways T l to T2 and 
cross-lagged pathway from affective rumination to fatigue; bCausal pathways T l to T2 and cross-lagged 
pathway from fatigue to affective rumination.
Figure 6.8. Problem-solving pondering (PSP) and chronic fatigue (CF): 
structural models 3a. 3b, 3c
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Problem-solving pondering and chronic fatigue. For problem-solving pondering 
and chronic fatigue, three different structural (causal) models - ranging from the most simple 
and restrictive (Figure 6.8; Model 3a) to the more complex and less restrictive (Figure 6.8; 
Models 3b & 3c) - were again tested to assess which fit the data best. Table 6.9 shows that all 
models fit the data well. Because the baseline model was nested within the other two models, 
improvements in model fit were again assessed using chi-square difference tests. Table 6.9 
shows that Model 3b -  in which a causal pathway from problem-solving pondering to chronic 
fatigue was added -  provided a significantly better fit for the data (AZ2[1]=9.862, p=.001) in 
comparison to baseline model (Model 3a). The R2 value showed that the cross-lagged model 
(Model 3b) explained 50.4% of the variance in chronic fatigue, in comparison to the baseline 
model (Model 3a) which explained 47.0% of the variance. Therefore, adding the causal 
pathway from problem-solving pondering to fatigue has further accounted for 3.4% of the 
variance in chronic fatigue.
The difference between Model 3a and Model 3c was not significant, suggesting that 
adding a causal pathway from chronic fatigue to problem-solving pondering did not improve 
the fit o f the model. Next, because Model 3b fitted the data best, the individual parameter 
coefficient for the cross-lagged pathway from problem-solving pondering to chronic fatigue 
was inspected. Results showed that problem-solving pondering was a significant positive 
predictor for chronic fatigue over time, 6=0.204, p=.001(see Figure 6.9), suggesting that an 
increase in problem-solving pondering caused an increase in chronic fatigue from Tl to T2.
Figure 6.9. Problem-solving pondering (PSP) and chronic fatigue (CF): structural model results
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Table 6.9. Goodness-of-fit indices for structural phase: problem-solving pondering and chronic 
fatigue
Normed
y
SRMR RMSEA
(CI90)
CFI Ay
Model 3aa 145.658 1.62 0.063 0.052 0.97 -
(PO, .00Q) (0.036, 0.067)
Model 3bb 135.796 1.53 0.047 0.048 0.98 £ II 00 8
(89, .000) (0.031, 0.064) p = .001
Model 3bc 145.599 1.64 0.063 0.053 0.97 2^(1) = 0.059
(39, .000) (0.037, 0.068) p = .81
amost parsimonious and restrictive model (Tl to T2 causal pathways only); bCausal pathways Tl to T2 and 
cross-lagged pathway from problem-solving pondering to fatigue; bCausal pathways Tl to T2 and cross­
lagged pathway from fatigue to problem-solving pondering.
6.4. Discussion
This study was conducted to assess the causal relationship between two forms of 
work-related rumination (affective rumination and problem-solving pondering) and chronic 
fatigue; and results from structural equation modelling analysis suggest that the causal 
relationship runs from both forms of rumination to fatigue with no evidence of reciprocity. It 
was hypothesised (HI; H2) that both forms of rumination would be causal for fatigue and 
these hypotheses have been supported. It was also hypothesised -  on the basis of previous 
research (see Querstret & Cropley, 2012) - that the causal relationship from affective 
rumination to fatigue would be significantly stronger than the causal relationship from 
problem-solving pondering to fatigue (H3); however, the results show that the causal 
relationships are o f similar magnitude, therefore, this hypothesis has not been supported. 
There was no evidence o f causality running from fatigue to either form of rumination; 
therefore, hypotheses 4 and 5 have not been supported.
As mentioned previously, the interpretation of results was difficult given the high 
level of covariance between the two forms of work-related rumination when entered into the 
model together. Ideally, the analysis would have started and stopped with the model 
containing both forms of work-related rumination and chronic fatigue; however, this high 
level of covariance rendered the results very difficult to interpret in any meaningful way. 
Specifically, when affective rumination and problem-solving pondering were in the model 
together, while there was evidence (through model fit improvement) that the addition of the 
causal pathways from the two forms of rumination better fit the data, neither of the pathways 
alone was significant, and affective rumination took on a negative sign. This suggested that
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when controlling for the effects of problem-solving pondering, affective rumination predicted 
decreased levels of fatigue. This was contrary to theoretical expectations and to findings from 
previous research (Querstret & Cropley, 2012), and when affective rumination was 
considered in a model with chronic fatigue alone, it was causally related to increased levels of 
chronic fatigue. Furthermore, in the previous chapter (Chapter 5), a reduction in affective 
rumination mediated the consequent reduction in chronic fatigue suggesting a causal 
relationship, whereas the change in problem-solving pondering did not. This supports 
previous literature suggesting that affective rumination is more detrimental to recovery than 
problem-solving pondering (Querstret & Cropley, 2012); however, the study by Querstret and 
Cropley was cross-sectional in nature and the current study is longitudinal. Longitudinal 
studies are considered more robust than simple cross-sectional studies because measurements 
are temporally sequenced such that one precedes the other in time. This is a necessary (but not 
sufficient alone) condition of establishing causality between variables. In addition, the 
problem-solving measure in the study by Querstret and Cropley -  and in the mindfulness 
study (Chapter 5) -  was comprised of all five items, whereas in this study (due to the poor 
explanatory power of the underlying factor) two of the items were removed. This may mean 
that the operationalisation of problem-solving pondering in the different studies make them 
distinct from one another in some meaningful way. Perhaps if  the problem-solving scale with 
only three items had been used in the mindfulness intervention study and in the study by 
Querstret and Cropley, results would have been different.16
The high covariance between affective rumination and problem-solving pondering 
may suggest that the two forms of work-related rumination are indistinct from one another. 
This leaves the theoretical position that there are different forms of work-related rumination 
open to scrutiny. However, when the two factors were entered into the model as one 
‘rumination’ factor, the model fit was poor. This does suggest that there may be different 
forms of rumination; nevertheless, it is possible that the two forms of work-related rumination 
are not clearly enough delineated from one another by the current items included in the scale. 
Indeed, while the WRRQ (Cropley, et al., 2012) has been used in previous research (see 
Querstret & Cropley, 2012), it is a relatively new scale which has not been through 
comprehensive validity testing; therefore, the instability of the problem-solving pondering 
subscale may suggest the items need revision. This does not mean that the theoretical position 
regarding two different forms of work-related rumination is unsound; it may simply suggest
16 Due to time constraints, this retrospective reanalysis was not carried out at the time of writing the thesis.
149
that the items in the current scale need revisiting in order to improve their sensitivity in 
differentiating the different forms of thinking about work outside of work. However, it should 
be noted that the instability found in the current study may be sample specific; therefore, 
further research is needed to see if  these findings are replicated. This point is discussed in 
more detail in Chapter 7.
Another possibility for the high level o f covariance is that there are two distinct forms 
of rumination, but that the majority of people who engage in problem-solving pondering also 
engage in affective rumination. Perhaps these two forms of thinking about work outside of 
work really do go “hand-in-hand” with most people engaging in both forms of rumination. If 
the two forms of rumination are comorbid, this may then support the position that all thinking 
about work is detrimental for recovery. This is certainly the implied position of the current 
research landscape regarding psychological detachment from work and its relationship to 
health; with studies showing that inadequate psychological detachment from work is linked to 
increased levels of exhaustion, less disturbed sleep, and increases in life satisfaction and 
positive affect (e.g., Siltaloppi, et al., 2009; Sonnentag, et al., 2001; Davidson, et al., 2010). 
Interestingly, the results from Chapter 5 showed that the mindfulness intervention worked to 
reduce problem-solving pondering via a serial mediation model involving affective 
rumination. Specifically, the intervention increased levels o f the acting with awareness facet 
of mindfulness which then reduced affective rumination and this then caused a subsequent 
reduction in problem-solving pondering. These results appear to suggest that affective 
rumination may have a causal relationship with problem-solving pondering which implies that 
negative affect associated with work provides impetus for all forms of rumination about work 
outside of work. If this is the case, and in light of the results in this chapter suggesting that 
both forms of work-related rumination may be detrimental to recovery, developing 
interventions to reduce the negative emotional response to work-related stress may help 
reduce all forms of perseverative thinking about work in non-work time. However, previous 
research has shown that there are some benefits to thinking about work outside of work; for 
example, by increasing positive affect, self-efficacy, wellbeing (Seo, et al., 2004; Stajkovic & 
Luthans, 1998), innovation and creativity (Baas, et al., 2008). Therefore, more research is 
needed to properly understand the impact of different forms of perseverative thoughts about 
work.
The result showing that problem-solving pondering was causal for fatigue in the same 
magnitude as affective rumination was unexpected. One possibility for this finding is that 
problem-solving pondering is only adaptive if a solution is arrived at in a timely manner. If an
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individual engaging in problem-solving pondering is thinking about an issue (and trying to 
reach a solution) for an extended period of time this is likely to be fatiguing. If, on the other 
hand, the individual manages to solve the problem relatively quickly, they will be able to 
‘switch o ff , thereby reducing psychophysiological arousal. Interestingly, in this sample, one 
of the items for which the problem-solving pondering factor showed poor explanatory power 
was, “I find solutions to work-related problems in my free time”. This item would appear to 
have good face validity for the underlying factor so it’s unclear why (in this study) it was not 
explained well by problem-solving pondering. One possibility is that participants in this 
sample were not able to actually ‘find solutions’ to the work-related problems they were 
pondering; that is, perhaps the item should be reworded to: “I try to find solutions to work- 
related problems in my free time”. Nonetheless, even though affective rumination by its very 
nature is potentially more fatiguing (because it is not a goal-directed enterprise), the results in 
this study suggest that problem-solving pondering may also be detrimental to recovery. 
However, as has been mentioned previously, the conceptual differences between the different 
forms of work-related rumination need development; specifically, assessment measures would 
do well to assess purpose, valence and frequency of different work-related perseverative 
thoughts. This is discussed in more detail in the final chapter (Chapter 7).
6.4.1. Limitations
The most significant limitation of this study is that the contention of a causal 
relationship between work-related rumination and fatigue is not based on any experimental 
manipulation. Whilst longitudinal data collected at two points in time is stronger than cross- 
sectional data because (as mentioned above) measurements are temporally sequenced such 
that one precedes the other in time, it is still not possible to assert that work-related 
rumination causes chronic fatigue. This is because the data collected in this study is still 
cross-sectional (albeit at two time points); therefore, there may be a third (unmeasured) 
variable that accounts for the change in both rumination and fatigue over time; “in fact, the 
possibility of unspecified omitted common causes is the achilles heel of SEM” (McDonald & 
Ho, 2002, p. 67). For example, previous research has shown that increased levels of self- 
efficacy or control at work predict increased psychological detachment from work and relieve 
exhaustion (e.g., Bultmann, et al., 2001; Bultmann, et al., 2002); therefore, it may be that 
change in (unmeasured) job control has caused both the change in rumination and the change 
in fatigue. However, this is speculative and requires further empirical work. In addition, the 
results in this chapter are bolstered by those in Chapter 5 which suggested a causal 
relationship between affective rumination and chronic fatigue. The study reported in Chapter
5 was a randomised waitlist control trial which confers considerable benefits over longitudinal 
studies when issues of causation are being considered. Specifically, randomised waitlist 
control designs are experimental and greater control over differences between groups is 
afforded via the randomisation process.
Another limitation lies in the validity of the measures used in the study. As mentioned 
previously, the WRRQ (Cropley, et al., 2012) has not been through proper validation and the 
items may need to be reviewed to assess their representation of the proposed different forms 
of work-related rumination (i.e., affective rumination and problem-solving pondering). 
However, before this happens further work needs to be undertaken to conceptualise work- 
related rumination (discussed in more detail in Chapter 7). A further limitation is the risk of 
common method variance conferred by the self-report nature of the data which may have 
inflated associations between the study variables (Podsakoff, MacKenzie, Lee, & Podsakoff, 
2003). However, the effects of common method variance should have been minimised as the 
questionnaire completed by participants in this study included multiple measures (beyond 
those which have been reported here) which spanned a variety of different constructs; and 
scales were varied which should have minimised the chance that individuals responded "by 
rote" (Podsakoff, et al., 2003). Furthermore, some of the common method variance will have 
been absorbed by the Tl to T2 autocorrelations in the structural equation model. That 
notwithstanding, there is a possibility that at least some of the correlations observed between 
the variables is accounted for by common method variance. Future research should ensure 
that multiple methods are employed to minimise the risk o f common method variance. For 
example, a mixture of face-to-face interviewing and online questionnaire items, paired with 
some objective measures for rumination and fatigue (e.g., BP, HRV, immunological function, 
objective sleep measures) may be useful; although then the cost and complexity of the 
research would then be increased considerably. Furthermore, in practice it is difficult to assess 
rumination and fatigue physiologically; a point discussed in more detail in Chapter 7.
It is also possible that our sampling methodology may have introduced bias. For 
example, as the questionnaires were completed online, the study was limited to individuals 
with access to the Internet which may have biased the sample in favour of higher 
sociodemographic groups; however, the penetration of Internet connectivity in the UK is 
approximately 77% and it is not confined to specific socioeconomic or ethnic groups (Office 
for National Statistics, 2011). The occupational characteristics of the sample suggest a bias 
toward occupations which may be inherently more psychologically stressful; however, the 
study was interested in the impact o f rumination, and rumination is reported to be more
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prevalent in workers with psychologically demanding roles (Pravettoni, et a l, 2007). Finally, 
participants in the study were not completely naive to the process o f research because they 
had taken part in previous studies.
6.4.2. Directions for future research
Firstly, as referenced above, further empirical work is needed to explore the causal 
relationship between work-related rumination and work-related fatigue. Specifically, with 
more measurement points over a longer time period, it would be possible to assess a more 
complex cyclical acceleration model to see if  these constructs do feed each other; or to 
establish more clearly whether it is a one-way causal relationship from rumination to fatigue.
Secondly, as work-related rumination appears to cause chronic fatigue, it would be 
interesting to develop interventions designed to arrest work-related rumination. In the 
previous two chapters a one-day workplace-based CBT intervention (Chapter 4), and a 4- 
week online mindfulness intervention (Chapter 5), both appeared to reduce levels of affective 
rumination and problem-solving pondering; however, given the design limitations for the 
CBT study, the strength of the findings are questionable. Nevertheless, the design of the 
subsequent mindfulness study sought to address some of these shortcomings; and the results 
showed a significant reduction in both forms of rumination, therefore mindfulness may be a 
useful intervention for the future. However, the reduction in problem-solving pondering was 
only explained when taking into account the change in affective rumination; therefore, 
perhaps interventions designed to reduce negative affective perseverative thoughts about work 
would reduce both forms of work-related rumination. Further empirical work seeking to 
replicate the findings from both intervention studies is required; and given the potential issues 
with the measurement tool -  the WRRQ (Cropley, et al., 2012) -  further work needs to be 
undertaken to properly conceptualise the different forms of work-related rumination before 
assessing interventions. Specifically, measures of work-related rumination would do well to 
consider the purpose (e.g., problem-solving vs. affective), valence (e.g., positive vs. negative), 
and frequency (e.g., everyday vs. never) of perseverative work-related thoughts; and also 
whether individuals ‘plan’ to think about work in non-work time. Development of work- 
related rumination scale items is discussed in more detail in the final chapter (Chapter 7). In 
addition, further empirical work is needed to establish whether or not these different forms of 
thinking about work exist independently of one another or if  they are always comorbid; and 
also to explore the causal relationship between them.
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6.4.3. Conclusions
Understanding the work-related mechanisms involved in the development of fatigue 
should be an important aim for occupational health specialists and organisations. This study 
suggests that work-related rumination is one such causal mechanism. Specifically, both forms 
of rumination appeared to cause higher levels of fatigue; suggesting that thinking about work 
outside of work interferes with recovery. However, given the potential issues with the 
measurement scales involved, these findings needed to be tested with further empirical work.
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Chapter 7. General discussion and conclusions
This thesis was set in the context o f the recovery for work literature, which 
encompasses a body o f research concerned with mechanisms that aid, or inhibit, the 
‘recharging of one’s batteries’ in between, or during, periods o f work. The mechanism of 
primary interest in this thesis was work-related rumination, which involves thinking about 
work-related events, issues and tasks in non-work time. Previous research has shown that 
some thinking about work in non-work time may be adaptive, even resource providing (e.g.. 
Gable, et al., 2004; Baas, et al., 2008); however, the majority o f research suggests that 
perseverative thinking about work outside of working hours is detrimental to employee health 
and wellbeing, for example, because it interferes with sleep (e.g., Berset, et al., 2011; 
Thomsen, et al., 2003; Thomsen, et al., 2004; Wicklow & Espie, 2000) and is associated with 
increased levels of fatigue and emotional exhaustion (e.g., Sonnentag & Fritz, 2007; Taris, et 
al., 2008; Frtiz, Yankelevish, et al., 2010; Siltaloppi, et al., 2009). In the context o f the Effort- 
Recovery and Conservation of Resources theories (Meijman & Mulder, 1998; Hobfoll, 1998), 
it is proposed that work-related rumination, specifically for those engaged in cognitively 
demanding work, extends the demands of work into non-work time by maintaining 
psychophysiological arousal such that physiological down-regulation required for recovery 
processes (e.g., sleep), to take place is compromised. This means that depleted resources 
cannot be adequately replenished before the next working shift resulting in increased levels of 
work-related fatigue and other associated negative health outcomes, for example, increased 
risk of developing cardiovascular disease and diabetes (Schwartz, et al., 2003).
Because the majority o f the research literature suggested that perseverative thinking 
about work in non-work time appeared to be detrimental to recovery (see Chapter 2), this 
thesis aimed to:
1. Assess interventions to improve recovery from work (by reducing work-related 
rumination and fatigue, and by improving sleep quality);
2. Explore the differential effects of different forms of work-related rumination on 
recovery, specifically affective rumination and problem-solving pondering;
3. Assess longitudinally, and via experimental studies, the causal relationship between 
work-related rumination and fatigue; and
4. Explore possible mediation effects between work-related rumination and recovery 
outcomes, specifically sleep and fatigue.
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Four studies were conducted to achieve these research aims. In study 1 (Chapter 3), a 
systematic review o f the literature was conducted to identify interventions which have been 
used to reduce rumination and/or worry (research aim 1). In study 2 (Chapter 4), a quasi- 
experimental study was conducted to assess the impact of a one-day CBT-based intervention 
conducted in an organisational setting, on work-related rumination (affective rumination, 
problem-solving pondering), chronic (long-term) work-related fatigue, and sleep (research 
aims 1 & 3). In study 3 (Chapter 5), a randomised waitlist control trial was conducted to 
assess the impact of a 4-week online mindfulness intervention on affective rumination, 
problem-solving pondering, acute (short-term) and chronic (long-term) fatigue, and sleep 
quality; and possible mediators were measured in order for mechanisms of change to be 
assessed (research aims 1,2, 3 & 4). In study 4 (Chapter 6), a longitudinal study was 
conducted to assess the causal relationship between the two forms of work-related rumination 
(affective rumination, problem-solving pondering) and chronic work-related fatigue (research 
aims 2 & 3).
7.1. Summary of findings17
The review of the recovery from work literature (Chapter 2) concluded that 
perseverative thinking about work may be detrimental to recovery; for example, because it is 
associated with increased levels of fatigue and emotional exhaustion (e.g., Querstret & 
Cropley, 2012; Sonnentag & Fritz, 2007; Taris, et al., 2008; Frtiz, Yankelevish, et al., 2010; 
Siltaloppi, et al., 2009), and because it interferes with sleep (e.g., Berset, et al., 2011; 
Thomsen, et al., 2003; Thomsen, et al., 2004; Wicklow & Espie, 2000). Therefore, in the first 
study (Chapter 3), a systematic review of the literature was conducted to identify 
interventions which have been shown to reduce perseverative cognitions; specifically, 
depressive rumination and/or worry. Due to the heterogeneous nature of the studies included 
(e.g., different samples and treatments), it was not appropriate to conduct a meta-analysis on 
the data; so, a narrative synthesis of findings was reported. The systematic review concluded 
that both CBT-based and mindfulness-based interventions, delivered in both face-to-face and 
online formats, appeared to be effective in the reduction o f rumination and/or worry.
In the second study (Chapter 4), a one-day CBT-based intervention, conducted in the 
workplace, was assessed for its impact on two forms of work-related rumination (affective 
rumination and problem-solving pondering), chronic work-related fatigue and sleep quality.
17 Specific limitations relevant to each of the individual studies have been discussed in each chapter; as such, 
they are not repeated here. Limitations relevant to the thesis as a whole are discussed under ‘Research 
limitations’.
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This was a quasi-experimental design with an intervention group (from a single organisation; 
N=102) and a control group (sourced outside of the organisation; N=125). Participants were 
assessed before the intervention (Tl) and six months after the intervention (T2) and results 
showed that participants who had attended the one-day CBT-based intervention reported 
significantly reduced affective rumination, problem-solving pondering, and chronic fatigue at 
follow-up, when compared to participants in the control group; however, there was no impact 
on sleep quality. This study provides provisional support for a short (one-day) CBT-based 
intervention conducted in the workplace to aid recovery from work.
In the third study (Chapter 5), a 4-week online mindfulness intervention was assessed 
for its effect on two forms of work-related rumination (affective rumination and problem­
solving pondering), two forms of work-related fatigue (acute and chronic), and sleep quality. 
Participants (N=l 18) were randomised into either the intervention (INT; N=60) or waitlist 
control (WLC; N=58) groups and were assessed pre-intervention, post-intervention, and at 
three and six month follow-up (only pre- to post-intervention results were reported). The 
results from this study showed that participants in the INT group reported significantly lower 
affective rumination, problem-solving pondering, acute and chronic fatigue, and significantly 
better sleep quality, than participants in the WLC group, immediately after the mindfulness 
intervention had been completed. Changes in affective rumination and sleep quality were 
fully mediated by increased levels of acting with awareness (a mindfulness facet), and the 
change in acute fatigue was partially mediated by increased levels of acting with awareness. 
Reductions in problem-solving pondering and chronic fatigue were fully mediated by a serial 
mediation effect o f increased levels of acting with awareness causing reduced levels of 
affective rumination which in turn caused reductions in problem-solving pondering and 
chronic fatigue. Findings from this study support the use of online formats to deliver 
mindfulness interventions; and appear to suggest that there may be a causal relationship 
between affective rumination and problem-solving pondering and also between affective 
rumination and chronic fatigue.
In the fourth study (Chapter 6), longitudinal data was collected at two time points (6 
months apart), and was analysed using structural equation modelling, to assess the causal 
relationship between the two forms of work-related rumination (affective rumination and 
problem-solving pondering) and chronic work-related fatigue. Results showed that both forms 
of work-related rumination caused chronic fatigue. Interestingly, the magnitude o f the 
relationship between problem-solving pondering and fatigue was slightly larger than the 
relationship between affective rumination and fatigue, as evidenced by the higher
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standardised coefficient for the cross-lagged pathway from problem-solving pondering to 
fatigue, when compared with the cross-lagged pathway from affective rumination to fatigue. 
This finding was contrary to expectation because previous research employing the work- 
related rumination questionnaire (WRRQ; Cropley, et ah, 2012) suggested that affective 
rumination may cause fatigue but that problem-solving pondering would not (Querstret & 
Cropley, 2012); however, the study by Querstret and Cropley was cross-sectional in nature, so 
causality cannot be established and the results from the current chapter are stronger due to 
their longitudinal nature.
7.2. Contribution of research
Theoretical and conceptual contribution. The majority of existing research suggests 
that perseverative thoughts about work in non-work time are detrimental to recovery from 
work. In addition, in the clinical literature other forms of perseverative cognition (e.g., 
depressive rumination and worry) have been shown, in experimental paradigms, to cause 
delayed HR recovery (e.g., Neumann, et ah, 2001; Roger & Jamieson, 1988), increased BP 
(e.g., Chambers & Davidson, 2000; Glynn, et ah, 2007), reduced HRV (e.g., Brosschot, et ah, 
2003; Spangler, 1997; Hall, et ah, 2004), and compromised immune function (e.g.,
Segerstrom, et ah, 1998; Segerstrom, et ah, 1999). All of these findings taken together suggest 
that perseverative cognitions maintain psychophysiological arousal thereby interfering with 
the individual’s ability to down-regulate in order for recovery to be optimal. Overall, the 
findings from the studies reported in this thesis support the previous literature because causal 
relationships between work-related rumination and work-related fatigue were found in two of 
the studies. In Chapter 5, which assessed a mindfulness intervention, the effect o f the 
intervention on chronic fatigue could only be explained when affective rumination was 
included as part o f the causal chain; specifically, the intervention appeared to work by 
increasing levels of acting with awareness which in turn reduced affective rumination which 
in turn reduced chronic fatigue. In Chapter 6, structural equation modelling of longitudinal 
data showed that both forms of work-related rumination caused chronic fatigue. There was no 
evidence o f a causal relationship working in the opposite direction, that is, chronic fatigue 
causing increased levels of work-related rumination.
However, the picture regarding the relationship between work-related rumination and 
recovery is muddied somewhat by the imperfect conceptualisation and operationalisation of 
these variables (discussed under ‘Research limitations’, below). While results from the studies 
overall appear to support the contention that work-related rumination is detrimental for 
recovery (e.g., by causing fatigue), the picture is not straightforward. Specifically, is it both
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forms of work-related rumination that are independently causing fatigue (Chapter 6), or does 
one form (affective rumination) drive the other form (Chapter 5)? Also, it is unclear, and 
requires further empirical work to unpick, whether there are actually two different forms of 
work-related rumination; and, if  there are two distinct manifestations, do they always co­
occur in the same people? If there are two forms of work-related rumination and they have 
similar negative impacts on recovery (Chapter 6), it may be better to align with the current 
literature on psychological detachment from work which implicitly assumes that all 
perseverative work-related thoughts are equally detrimental to recovery. However, research 
does suggest that some thinking about work outside o f work can be beneficial (e.g., Gable, et 
al., 2004; Baas, et al., 2008; Seo, et al., 2004), and that there may be different forms o f work- 
related rumination (Querstret & Cropley, 2012); therefore, as Sonnentag, et al. (2014), and 
Flaxman, et al. (2012) have pointed out, research considering different forms of perseverative 
thinking about work (outside o f work time) does seem warranted. Nonetheless, there is work 
to do in properly conceptualising the different forms o f work-related perseverative thinking in 
order to understand their individual contributions regarding recovery from work; and 
ultimately, psychological ill health (discussed under ‘Future research’, below).
While it was beyond the scope of this thesis to explore the relationship between work- 
related rumination and other forms of perseverative cognitions (e.g., depressive rumination 
and worry); there is a strong theoretical basis for concluding that these different forms of 
perseverative thought are underpinned by a shared cognitive process which maintains 
psychophysiological arousal, interfering with recovery (Brosschot, et al., 2006). If this is the 
case, and in light of overwhelming research showing that depressive rumination and worry are 
associated, and thought to be involved causally, with mental ill health, for example, 
depression and anxiety (e.g., Lyubomirsky, et al, 1998; Mellings & Alden, 2000); it is entirely 
possible that work-related perseverative thinking may be implicated in the development of 
work-stress-related depression and anxiety disorders. If this is the case, understanding causal 
mechanisms of work-related rumination, and intervening early to prevent the development of  
long-term mental health issues, is important. However, this proposed link between work- 
related rumination and psychological ill health (e.g., depression, anxiety) is speculative and 
requires further empirical work (discussed under ‘Future research’, below).
Theoretically, this thesis also adds to the mindfulness literature. One of the current 
criticisms of mindfulness research is that studies have made little to no effort to understand 
‘how’ mindfulness works; that is, by what mechanism(s) mindfulness translates its positive 
effects. A number of authors have called for designs to ensure mechanisms of change can be
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assessed (e.g., Brown et al., 2007; Glomb et al., 2011); and the mindfulness intervention study 
reported in this thesis (Chapter 5) was designed to be able to do this. Specifically, four 
different facets of mindfulness were measured (acting with awareness, describing, non­
judging, non-reacting) to assess which of them was affected by the online mindfulness 
intervention and if any mediated the change in the dependent variables (affective rumination, 
problem-solving pondering, acute fatigue, chronic fatigue, sleep quality). The results showed 
that the intervention affected three out o f the four mindfulness facets (acting with awareness, 
describing, non-judging); however, the effect of the intervention on the dependent variables 
was mediated by the change in only one of the mindfulness facets, acting with awareness. As 
discussed in Chapter 5, the data reported were for pre- to post-treatment only, and it is 
possible that some facets of mindfulness take longer to develop (e.g., non-reacting); however, 
these results do raise questions regarding how mindfulness exerts is effects. If it is purely the 
‘acting with awareness’ mindfulness facet (i.e., stepping out of ‘automatic pilot’ and exerting 
more control over thoughts) by which the positive effects of mindfulness are translated, 
maybe this is the most important facet. Further empirical work is needed to explore this 
further (discussed under ‘Future research’, below).
Practical contributions. In terms o f practical contributions to the literature, this thesis 
has highlighted two possible interventions which may be useful in aiding recovery from work; 
specifically by reducing work-related rumination and fatigue, and by improving sleep quality. 
The CBT-based intervention assessed in Chapter 4 was a hybrid intervention including 
elements o f traditional stress management (e.g., time management, good sleep hygiene, the 
importance of diet and exercise) and CBT (e.g., challenging and changing maladaptive 
cognitions) interventions. While there were undoubted limitations with the design o f this 
study (which are well covered in Chapter 4), results did suggest that this type of intervention 
may be useful. However, this intervention was delivered to groups of employees in a face-to- 
face format which could be associated with increased costs (both in terms of time and money) 
to organisations to implement. In contrast, the 4-week mindfulness intervention assessed in 
Chapter 5 was delivered online and individuals completed it at their own pace in the comfort 
of their own homes. This may confer a considerable benefit in terms of cost which could 
increase accessibility to a larger proportion of employees. For example, online interventions 
can be accessed by many multiples of people at the same point in time so there would be no 
lag in access (as there typically is for access to interventions delivered face-to-face in group 
formats). Furthermore, the cost per head would be considerably smaller, both in terms of  
immediate access and impact to productivity. This is because interventions delivered online
can be accessed and completed outside of work time; whereas interventions delivered face-to- 
face are generally conducted within the working day. However, organisations would need to 
be smart with regards to how they market these types of interventions to employees. Ideally, 
employees would self-select to complete such interventions but this requires a high level of 
self-awareness; that is, an understanding that they are not coping optimally with the demands 
of their work. Whether or not a stressed employee would choose to make time to complete an 
intervention of this type in non-work time is an open question. Nonetheless, offering online 
interventions (which can be completed by employees in anonymity in the privacy of their own 
home) could supplement existing occupational health programmes.
Importantly, both interventions appear to work by helping individuals disengage from 
the ruminative process, either by challenging and changing maladaptive cognitions (CBT- 
based intervention), or by learning to gain more control over work-related thoughts by 
accepting them and letting them go (mindfulness intervention). The effect sizes for the 
mindfulness intervention were considerably larger than for the CBT-based intervention; 
however, the time lag between measurement points was significantly shorter for the 
mindfulness intervention and analysis o f the 3-month and 6-month follow-up data is needed 
to assess whether treatment gains were maintained over time. Both types of intervention 
appear worthy of future empirical work; however, delivering mindfulness online would 
probably provide the greatest return on investment.
Methodological contributions. Methodologically, results from the two intervention 
chapters (Chapters 4 and 5), highlight the importance of good, robust research designs. The 
limitations associated with the study design in chapter 4 meant that the interpretation of  
results was speculative; whereas the more clearly considered research design in chapter 5 
allowed for more certainty regarding the results and for proper assessment o f the mechanisms 
of change. In addition, chapter 6 raised some interesting challenges with regards to the use of 
structural equation modelling (SEM). SEM is becoming the dominant approach for assessing 
causality in longitudinal designs; however, it is clear from the results in Chapter 6 that 
measurement scales need to be properly developed and robustly validated. Specifically, 
conceptual variables need to be clearly defined and operationalised effectively because SEM 
is unforgiving if this is not the case.
7.3. Research limitations
Conducting research in the ‘real world’. Research limitations are inherent in all 
psychological research, especially in that which is conducted outside of a laboratory setting 
with non-student populations, so-called ‘real people’. This is because the further away from
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the laboratory setting the research is conducted; the more difficult it is to control all 
extraneous variables which could influence the outcomes of interest. Nowhere was this more 
evident that in study 2 (Chapter 4) where a CBT-based intervention conducted in the 
workplace was assessed. While there is no doubt that research conducted in workplace, or 
other real world environments, has considerably enhanced ecological validity, it is also much 
more difficult to design and implement research that will be acceptable to the organisation in 
question. Conducting research within organisational settings, alongside gatekeepers faced 
with pressure to get things done within acceptable time scales and as cost-effectively as 
possible, means that negotiation and compromise are part and parcel o f the research process. 
In Chapter 4, the limitations associated with this compromise are well covered. However, it is 
important not to ‘throw the baby out with the bathwater’ when considering the findings from 
studies with limitations conferred by the location in which the research is conducted. These 
provisional studies, conducted with naive participants, can point the way for future research 
which (hopefully) can then be conducted with more rigour. Furthermore, conducting studies 
within organisational settings is an effective way to build collaborative research relationships 
and, over time, as the organisation learns to trust your approach, more robustly designed 
research can be carried out.
Common method variance. The nature of the research aims in this thesis necessitated 
that aggregate data (about the constructs in question) from working age people from the 
general population be collected and analysed. This then dictated, to an extent, the way in 
which variables were measured, that is, via self-report questionnaires. In the three empirical 
studies (Chapters 4 to 6), all o f the main constructs in the thesis (affective rumination, 
problem-solving pondering, acute and chronic fatigue, sleep quality) were assessed via self- 
report questionnaires which were completed by participants online. This use of only one 
method for collecting data may have resulted in some degree of common method variance 
explaining the relationships between variables. However, in each study, the effects of 
common method variance should have been minimised because the questionnaires completed 
by participants included multiple measures (beyond those of interest in the particular study) 
which spanned a variety of different constructs; and scales were varied which should have 
minimised the chance that individuals responded "by rote" (Podsakoff, et al., 2003). 
Furthermore, in study 4 (Chapter 6), some of the common method variance will have been 
absorbed by the Tl to T2 autocorrelations in the structural equation model. That 
notwithstanding, there is a possibility that at least some of the correlations observed between 
the variables is accounted for by common method variance. The risk of common method
variance could be reduced in future studies by utilising other methods alongside self-report. 
For example, pairing self-report data with more objective measures of the impact of work- 
related rumination (e.g., BP, HRV, immunological function), sleep (e.g., actigraphy), and 
fatigue (e.g., clinical interviews, cortisol [although see Chapter 2 re: limitations]) may be 
useful. However, the cost and complexity of the research would then be increased 
considerably, and there would be a much higher burden on participants.
Measurement of the conceptual variables. The final study (Chapter 6) highlighted 
some potential issues with regards to the work-related rumination questionnaire (WRRQ; 
Cropley, et al., 2012). Specifically, the problem-solving pondering subscale appeared to be 
unstable (within the study sample in Chapter 6) as an initial confirmatory factor analysis 
(CFA) showed poor explanatory power for two of the items. In addition, the two forms of 
work-related rumination (affective rumination and problem solving pondering) shared a high 
level of covariance (Tl=.831; T2=.847), calling into question whether or not they deserve to 
be treated as separate constructs. The WRRQ is a new measure, and at the start o f this 
programme of research, it was the only measure of work-related rumination in existence. 
Querstret and Cropley (2012) used this scale in a large (N=719) cross-sectional study and 
reported that a CFA on the WRRQ supported each of the three conceptualised factors 
(affective rumination, problem-solving pondering, detachment), which together accounted for 
68.4% of the variance. Furthermore, the measure shows good reliability and normal 
distribution both in the studies reported in this thesis and in published research (see Querstret 
& Cropley, 2012); therefore, the measure appeared sound prior to commencing the 
programme of research reported in this thesis. Nonetheless, the results from structural 
equation modelling analysis (see Chapter 6) suggest that the different forms of work-related 
rumination may not yet be properly delineated from one another; and the high level of 
covariance between affective rumination and problem-solving pondering mentioned earlier 
has a number of implications. Firstly, it implies that they may not be conceptually distinct, 
and instead should be measured as one rumination variable. However, when the items from 
affective rumination and problem-solving pondering were loaded onto a single rumination 
factor the explanatory power of the model was compromised (see Chapter 6), which suggests 
that there may be two factors but that the items need further work to properly define them 
(discussed in ‘Future research’, below). Secondly, the high level of covariance may suggest 
that these two forms of work-related rumination almost always occur together; that is, that 
when someone ruminates affectively, they are also engaging with problem-solving pondering, 
and vice versa. Therefore, they may be separate constructs occurring together much of the
time. Interestingly, the results from study 3 (Chapter 5) showed that the change in problem­
solving pondering as a result of completing the mindfulness intervention could only be 
explained when affective rumination was part of the causal pathway. This may indicate that 
affective rumination is the driver for all work-related rumination; however, this is speculative 
and is discussed further under ‘Future research’, below.
7.4. Future research
As referenced above and in Chapter 6, the WRRQ (Cropley, et al., 2012) may require 
further development. Results from Chapter 6 suggested that the problem-solving pondering 
and affective rumination scales may not be clearly enough delineated from one another; and 
that the problem-solving pondering scale may be unstable (as the variance for two of the 
items was not explained well in the confirmatory factor analysis). In terms of developing this 
scale; firstly, it will be important to ensure that work-related perseverative thinking is 
properly conceptualised in terms of: purpose, valence, frequency, intent, and temporal focus.
A review of the items in the WRRQ show that the problem-solving pondering items 
concentrate on the ‘purpose’ o f perseverative thoughts; whereas the items for affective 
rumination reflect the ‘outcome’ of engaging in perseverative thinking about work outside of 
work. The affective rumination scale items focus on negative valence associated with 
perseverative thoughts about work; however, as mentioned previously, there is evidence in the 
literature that some thinking about work outside of work can be a positive, even resource- 
providing, experience. With this in mind, it is important to conceptualise work-related 
rumination as both positively and negatively valenced and measurement scales need to reflect 
this.
Specifically, in terms of conceptualisation and measurement, it will be important to 
ensure that the purpose o f perseverative work-related thoughts can be captured (e.g., problem­
solving [goal] focussed vs. affectively [emotion] focussed). Some of the existing problem­
solving scale items may be useful here, for example, “After work I tend to think of how I can 
improve my work-related performance” (‘none of the time’, ‘some days’, ‘most days’, ‘all of 
the time’); however, new items may need to be created for affectively focussed thinking, for 
example, “After work, an upsetting event that happened at work keeps going round and round 
in my head” (‘none of the time’, ‘some days’, ‘most days’, ‘all of the time’). Secondly, as 
previous research has shown that some thinking about work outside of work may be a 
positive, or adaptive, experience (e.g., Gable, et al., 2004; Baas, et al., 2008; Seo, et al.,
2004), it is important to include items that enable valence to be captured (e.g., positive affect 
vs. negative affect); with some ability for people to state whether they ‘enjoy’ the process of
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thinking about work outside of work. For example, “I enjoy thinking about work when I am 
no longer at work” (‘none of the time’, ‘some days’, ‘most days’, ‘all of the time’). The 
existing items for affective rumination may also work when it comes to valence, for example, 
“Are you annoyed by thinking about work-related issues when not at work?” (‘none of the 
time’, ‘some days’, ‘most days’, ‘all of the time’). Thirdly, the frequency o f perseverative 
thoughts needs to be captured, for example, “I think about work-related material in non-work 
time” (‘none of the time’, ‘some days’, ‘most days’, ‘all of the time’), because this will enable 
measurement of the amount of perseverative thinking people are engaging in. Fourthly, it 
would be helpful to capture whether or not the individual intends to be thinking about work 
outside of work, for example, “I plan to think about work in non-work time” (‘none of the 
time’, ‘some days’, ‘most days’, ‘all of the time’). This type of question is critical to 
understanding which forms of work-related rumination happen automatically (or are 
unbidden, more uncontrollable) versus which forms of perseverative thinking about work are 
intended or welcomed. Finally, as work-related ruminations are both future- and past- 
focussed, items assessing perseverative thinking about upcoming events etcetera, and also 
about things that have happened in the past, should be included; for example, “When I am at 
home, I worry about work I have to complete in the future”, or “I think about events that 
happened at work previously” (‘none of the time’, ‘some days’, ‘most days’, ‘all o f the time’). 
Clearly these proposed items represent initial thoughts only which may, or may not, have any 
validity. Ideally, a review of existing perseverative cognition scales (both from the 
occupational and clinical literature) should be undertaken, and a proper and robust scale 
development process employed in order to develop the final item set for validation over 
multiple studies.
Notwithstanding questions regarding the conceptual distinction between affective 
rumination and problem-solving pondering (see above), it would be useful to explore 
differences between different forms of work-related perseverative thought. For example, 
Querstret and Cropley (2012) suggested that the problem-solving pondering and affective 
rumination may differentially activate the sympathetic and parasympathetic nervous systems. 
Specifically, they posited that negatively-valenced, emotion-focussed affective rumination 
may be similar to depressive rumination which has been shown to have the effect of taking 
the prefrontal cortex temporarily "off-line" (Ottaviano, Shapiro, Davydov, Goldstein, & Mills, 
2009). The prefrontal cortex (PFC) normally exerts inhibitory control over excitation of the 
sympathetic nervous system (involved in mobilising the body in a fight-or-flight response); 
and depressive rumination appears to disinhibit these circuits, resulting in parasympathetic
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withdrawal and relative dominance of the sympathetic system (Brosschot, van Dijk, &
Thayer, 2007). Therefore, it could be that affective work-related rumination bypasses 
prefrontal systems maintaining sympathetic arousal. In contrast, Querstret and Cropley 
suggest that problem-solving pondering may be operating via the prefrontal cortex, thereby 
dampening the psychophysiological response and engaging the parasympathetic system. 
Problem-solving pondering involves finding solutions to work-related problems; therefore, it 
follows that areas o f the brain involved in planning and executive function (e.g., prefrontal 
cortex) would be activated. Whilst Querstret and Cropley suggest these two forms of work- 
related rumination may affect parasympathetic and sympathetic nervous systems 
differentially; it is also possible that the relative dominance of one of these systems may 
predispose individuals to engage more in one form of rumination over another. For example, 
if  an individual has a poorly developed prefrontal cortex, they may have less control over 
their emotional response to work-related perseverative thoughts, resulting in increased 
psychophysioloigcal arousal. In contrast, an individual with a well-developed prefrontal 
cortex may be less likely to suffer a prolonged negative affective response to work-related 
thoughts because their PFC would have a dampening effect on their emotional response. This 
is purely speculative but presents a fascinating direction for future research.
In exploring differences between different forms of work-related perseverative 
thoughts, key research questions to answer include: 1) are there actually different forms of 
work-related rumination which have differential effects on recovery?; 2) If there are different 
forms of work-related rumination, does one form (e.g., affective rumination) effectively 
provide the impetus for all perseverative thinking about work outside of work?; 3) If it is the 
negative affective component that drives perseverative cognitions about work, and if  these are 
detrimental to recovery, can interventions be developed to target specifically the negative 
affective component?; 4) If there are two forms of work-related rumination, do they always go 
‘hand-in-hand’ in all people or are some people more prone to one form than another?; 5) If 
people who are more prone to more damaging forms of work-related rumination can be 
identified, can interventions be delivered early?; 6) Is problem-solving pondering adaptive 
only when solutions can be arrived at in a timely manner?; 7) What is the relationship 
between work-related perseverative thoughts and other forms of perseverative thinking (e.g., 
depressive rumination and worry)?; 8) Does work-related rumination increase the risk of 
developing work-stress-related mental ill health (e.g., depression, anxiety)?
Another avenue for research would be to replicate the findings from the two studies 
assessing interventions for recovery from work (Chapter 4 and Chapter 5). However, if  the
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study assessing the one-day CBT-intervention was to be replicated, significant changes in 
study design would need to take place. Firstly, a randomised design in which participants 
were randomly allocated to either a waitlist control or treatment group should be employed; 
secondly, all participants should come from the same study population (e.g., the same 
organisation); thirdly, measures should be included to enable mechanisms of change to be 
assessed (e.g., change in thinking style); and finally, more measurement points should be 
included to assess whether treatment gains are maintained over time (e.g., pre-treatment, post­
treatment, 3 month follow-up, 6 month follow-up, and 12 month follow-up). The study design 
for the mindfulness intervention (Chapter 5) was robust; therefore, future research could seek 
to replicate this or to explore other forms of mindfulness interventions. As mentioned 
previously, there was only one facet of mindfulness (acting with awareness) which mediated 
the change in the dependent variables in the study reported in Chapter 5; therefore, it would 
be interesting for research conducted in the future to test this finding within different samples, 
using different outcome variables. It would also be useful to assess shorter mindfulness 
interventions targeting this one facet of mindfulness (acting with awareness) against the 
online mindfulness intervention assess in Chapter 4; however for this to be possible research 
would first need to be conducted with the aim of understanding what component(s) of the 
intervention affected acting with awareness. For example, was it the formal meditations that 
were most useful or the informal mindfulness activities (e.g., mindful eating, mindful 
walking)?; or was it the emphasis on thinking that was most important? Furthermore, it would 
be beneficial to design randomised control trials to assess online mindfulness against other 
occupational interventions (e.g., CBT-based); or to assess the online mindfulness intervention 
against a traditional face-to-face group format mindfulness intervention. The different 
interventions could then be assessed against each other to see which had the largest impact; 
and also to assess for which intervention(s) treatment gains were maintained over time.
In addition, more studies are needed assessing the causal relationship between work- 
related rumination, sleep and fatigue. The longitudinal study in this thesis (Chapter 6) had 
only two time points (6 months apart) which did not enable any time series analysis to assess 
a possible cyclical acceleration relationship between work-related rumination and fatigue. 
Given some recent findings that emotional exhaustion (which is closely related to chronic 
fatigue) appeared to cause decreased levels of psychological detachment from work 
(Sonnnentag, et al., 2014), it is feasible that a cyclical model exists. Therefore, developing 
longitudinal designs with more measurement points in them may enable the assessment of  
such a model. However, Sonnentag, et al., did point out that fatigue may have a longer
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development cycle than rumination so the design would need to take that into account. Diary 
studies to assess temporal sequencing might be a useful design option; but it’s not certain 
whether such a design could be employed over a long period (e.g., one to two years). Diary 
study designs do have many benefits because they enable the assessment of within person 
change, rather than just aggregate ‘mean’ group change. This allows more sophisticated 
analysis and smaller cohorts because multilevel modelling can be employed. However, these 
studies also place a greater burden on participants and still fundamentally gather self-report 
data. Also, if  the construct in question is work-related rumination, and participants are asked 
to complete diaries about how much work-related rumination they engage in, this process may 
actually increase levels of work-related rumination and confound the study results. All in all, 
whether or not diary studies would be an appropriate methodology is open to debate.
Finally, future research considering the impact of work-related rumination on recovery 
from work would do well to include more objective physiological measures. For example, 
research has shown that perseverative cognitions cause decreases in HR recovery, increases in 
BP, decreased HRV and compromised immune function; as such, designing studies which can 
assess these types of indicators alongside self-report measures of work-related rumination 
may be useful. In the wider context of recovery, research has also shown that work-related 
rumination impacts not only self-reported sleep quality (e.g., Querstret & Cropley, 2012), but 
also objectively measured sleep (e.g., Wicklow & Espie, 2000), so including more objective 
measures o f sleep quality (e.g., actigraphy), alongside subjective measures of sleep quality 
would be beneficial. Finally, it would be useful to include an objective psychophysiological 
measure of fatigue. Cortisol is one of the most widely utilised because it is the outcome o f the 
stress-response system; as a result, it is possible to assess an individual’s cortisol profile to see 
if  there is evidence of an overtaxed (and therefore no longer responsive) stress-response 
system (i.e., someone who is chronically fatigued). However, there is much debate about the 
veracity of cortisol as to whether or not it is a good indicator of fatigue, and there is a lack of 
consistency regarding which measure of cortisol is assessed and reported (for reviews see, 
Dickerson & Kemeny, 2004; Zoccola & Dickerson, 2012); therefore, it may not be the most 
appropriate physiological measure to employ. To assess psychophysiological differences 
between fatigued and non-fatigued individuals, experimental designs have made use of 
electroencphalography (EEC; to assess changes in brain activity), electrocardiogram (ECG) 
readings (to assess changes in HRV) and also measurement of pupil area response (see, e.g., 
Pigeau, Heslegrave, & Angus, 1988; Wilson, Caldwell, & Russell, 2007); therefore, these 
may be options, but only in experimental lab-based designs. It will be more difficult to find
non-invasive psychophysiological measures of fatigue in experimental designs which are not 
lab-based.
7.5. Overall conclusions
Taken together, the results from this thesis suggest that work-related rumination is 
detrimental to recovery from work because it appears to cause work-related fatigue. It is 
contended that this is because work-related rumination maintains psychophysiological arousal 
thereby interfering with physiological down-regulation required for optimal recovery to take 
place. However, further work is warranted to properly conceptualise (and measure) different 
forms of work-related perseverative thinking in order to understand their individual 
contributions regarding recovery from work; and ultimately, psychological ill health. In the 
context of increasingly cognitively demanding work environments, and the need for 
organisations to offer cost-efficient occupational health programmes; the development of 
online mindfulness interventions to improve recovery from work seems a worthwhile future 
endeavour.
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Appendix A: Ethical approval for study 2 (Chapter 4) and study 4 (Chapter 6)
Mrs Dawn Querstret
Psychology
FAHS
19 October 2011 
Dear Mrs Querstret
A study looking a t Recovery from Work, and Well-Being EC/2011/11.8/FAHS 
Fast-Track
On behalf of the- EthldS ^ommittee, 1 am pleased to  confirm a favourable ethical 
opinion for the  above research on the basis described in the submitted protocol and 
supporting documentation.
Date of confirmation of ethical opinion: 19 October 2011,
The list of documents reviewed and approved by the Committee under its Fast Track 
procedure is as follows:-
Document______________________;_______________________________ ____________
Detailed Research Protocol ____________  -_____ _______________ _ ____
Information sheet for Participants__________ ___________________________________
Questionnaire content table _______________       :
Online questionnaire_____________________ ______________________________
Confirmation of favourable ethical opinion (for the M$c project) from FAHS EC
This opinion is given on the understanding that you will comply with the University's 
Ethical Guidelines for Teaching and Research.
The Committee should be notified of any amendments to  the protocol, any adverse 
reactions suffered by research participants, and if the study is terminated earlier than 
expected with reasons. Please be advised that the Ethics Committee is able to  audit 
research to  ensure that researchers are abiding by the University requirements and 
guidelines.
You are asked to  note that a further submission to the Ethics Committee will be 
required in the  event that the study is hot completed Within five years of the above 
date.
Please inform me when the research has been completed.
Yours sincerely
UNIVERSITY OF
Ethlcs'Comniiltee
Glenn Moulton
Secretary, University Ethics Committee 
Registry
cc: Professor S Williamson, Chairman, Ethics Committee
Appendix B: Ethical approval for study 3 (Chapter 5)
UNIVERSITY OP
SURREY
Ethics C o m m itte e
Mrs Dawn Querstret
School of Psychology ' . - . ‘ *
17July2013 . . .  -
Dear Mrs Querstret . ' . •
Assessing the efficacy of an online mindfulness intervention against occupational 
health outcomes EC/2013/71 /FAHS ■
On behalf of the Ethics Com m ittee, I am. p leased  to confirm a  favourable ethical 
opinion for the  a b o v e  research  bn  the  basis described  In the  subm itted protocol a n d  
supporting docum entation. • - *
Date of confirmation of ethical opinion; 17 July 2013. *
The final list of docum ents review ed by th e  C om m ittee is as follows;
Protocol C over Sheet revised version 15 July 2013
Research Summary
Detailed protocol for the project revised version 15 July 2013  ;___
Confirmation * of ag reem en t for- the  Mental Health Foundation to work in 
collaboration with the  School of Psychology___________  .______________
Participant Information sheet revised version 15 July 2013-
Online  screening questionnaire revised version 15 July 2013 
Online assessm ent questionnaire -  pre-treatm ent revised version i 5 July 2013
Online assessment questionnaire
Online assessment questionnaire
posM reafm enf revised version 15 July 2013 
6 months follow-up revised version 15 July 2013
Online assessm ent questionnaire 
2013 '
baseline for WLÇ group revised version 15 July
C onten t table: online questionnaire questions referent psychological m easures 
revised version 15 July 2013 ______________; I _____
Risk assessment
Recruitment flyer revised version 15 July 2013
Recruitment email
This opinion is given on the understanding th a t you will com ply with th e  University's 
Ethical Guidelines for Teaching an d  Research. If the  project includes distribution of a  
survey or questionnaire to  m em bers of the University community, researchers are  
asked  to include a  s ta tem ent advising that the  project has b e e n  review ed by the 
University's Ethics C om m ittee. . . •
If you wish to m ake any am endm ents to your protocol p lease address your request 
to  the Secretary of the  Ethics Com m ittee a n d  a tta c h  any  revised docum entation .
The Com m ittee will n e e d  to  b e  notified of adverse  reactions suffered by research 
participants, a n d  if the  study is term inated earlier than  e x p e c te d  with reasons.
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Please be advised that the Ethics Committee is able to audit research to ensure that 
researchers are abiding by the University requirements and guidelines. *
”  You are asked to note that a ‘further submission to the Ethics Committee will be 
" . required in the event that the study is not completed within five years of the above 
date. . . ; ' '
Please inform me when the research has been completed.
Yours sincerely -
Mike Chenery
Secretary, University Ethics Committee 
Research & Enterprise Support
Appendix C: Risks and mitigations for study 2 (Chapter 4)
Risks to participants
Risk Mitigation
Violation of confidentiality (for 
both intervention and control 
group participants)
• Participants will be allocated a numeric identifier; all data will be 
analysed using these identifiers; and these identifiers will only be 
accessible to the lead researcher
• Data will be stored securely according to University of Surrey 
guidelines and data protection act (1998)
Feeling coerced to take part 
(for both intervention and 
control group participants)
• Communications will clearly state that participation is optional
• Participants will have minimum of 24 hours to decide whether they 
wish to take part
• Participants will be informed that they can withdraw from the study 
at any time without giving a reason
Upsetting or unsettling 
questionnaire (for both 
intervention and control group 
participants)
• Participants will be assured that they do not have to answer any 
questions that may be upsetting
• As we are using standardised questionnaires that have been well 
validated and have been used in occupational health settings, we do 
not anticipate that any of the items will cause upset or distress
Adverse effects of online CBT- 
based intervention (for 
intervention group participants 
only)
• This is a standalone CBT-based intervention which has been 
delivered by the clinical psychologist on numerous previous 
occasions with different organisational groups. There have been no 
previous occasions of participants experiencing adverse effects as a 
result or taking part.
• Participants will be advised at the start of the workshop that they 
can leave at any time without giving a reason. If a participants 
notifies the course leader that they have experienced adverse 
psychological effects due to taking part in the study, they will be 
advised in the first instance to consult with their GP
Risks to researchers
Risk Mitigation
Stress associated with project 
completion
• A robust project plan and regular meetings with project supervisor
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Appendix D: Risks and mitigations for study 3 (Chapter 5)
Risks to participants
Risk Mitigation
Violation of confidentiality • Participants will be allocated a numeric identifier; all data 
will be analysed using these identifiers; and these identifiers 
will only be accessible to the lead researcher
• Data will be stored securely according to University of 
Surrey guidelines and data protection act (1998)
Feeling coerced to take part e Communications will clearly state that participation is 
optional and that there is no adverse employment 
consequence for not taking part
• Participants will have minimum of 24 hours to decide 
whether they wish to take part
• Participants will be informed that they can withdraw from the 
study at any time without giving a reason
Upsetting or unsettling 
questionnaire
• Participants will be assured that they do not have to answer 
any questions that may be upsetting
• As we are using standardised questionnaires that have been 
well validated and have been used in occupational health 
settings, we do not anticipate that any of the items will cause 
upset or distress
Adverse effects of online 
mindfulness stress reduction 
course
• This is a well validated standalone mindfulness course which 
has been designed by the Mental Health Foundation and 
which employs experienced mindfulness practitioners, 
therefore we do not anticipate any adverse effects; however, 
participants will be able to withdraw at any time should they 
experience adverse effects
• If a participants withdraws and notifies us that they have 
experienced adverse psychological effects due to taking part 
in the study, they will be advised in the first instance to 
consult with their GP
Risks to researchers
Risk Mitigation
Stress associated with 
project completion
• A robust project plan and regular meetings with project 
supervisor
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Appendix E: Risks and mitigations for study 4 (Chapter 6)
Risks to participants
Risk Mitigation
Violation of confidentiality • Participants will be allocated a numeric identifier and all data 
will be analysed using these identifiers
• Unique identifiers will only be accessible to the lead 
researcher
• Data will be stored securely according to University of 
Surrey guidelines and data protection act (1998)
Feeling coerced to take part • Communications will clearly state that participation is 
optional
• Participants will have minimum of 24 hours to decide whether 
they wish to take part
• Because this is a questionnaire tool available through the web, 
they can take part at home
Upsetting or unsettling 
questionnaire questions
• Participants will have the option to exit the online 
questionnaire at any time
• Participants will be assured that they do not have to answer 
any questions that may be upsetting
Not being able to access the 
website from home
• Participants will be offered the opportunity to fill in a hard 
copy of the questionnaire
Risks to researchers
Risk Mitigation
Stress associated with 
project dissertation 
completion
• A robust project plan and regular meetings with project 
supervisor
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Appendix F. Work-Related Rumination Questionnaire items and scoring
Affective Rumination subscale items
1. Do you become tense when you think about work-related issues during your free time?
2. Are you annoyed by thinking about work-related issues when not at work?
3. Are you irritated by work issues when not at work?
4. Do you become fatigued by thinking about work-related issues during your free time?
5. Are you troubled by work-related issues when not at work?
Problem-Solving Rumination subscale items
6. After work I tend to think of how I can improve my work-related performance
7. In my free time I find myself re-evaluating something I have done at work
8. Do you think about tasks that need to be done at work the next day?
9. I find thinking about work during my free time helps me to be creative
10.1 find solutions to work-related problems in my free time
Detachment subscale items
11. Do you feel unable to switch off from work? (R)
12.1 am able to stop thinking about work-related issues in my free time
13. Do you find it easy to unwind after work?
14.1 make myself switch off from work as soon as I leave 
15. Do you leave work issues behind when you leave work?
All items are responded to on a 5-point likert scale (l=very seldom or never, 2=seldom, 
3=sometimes, 4=often, 5=very often or always). Summed scores are used in analysis and 
range from 5-25 for each subscale.
(R) = reverse scored
Reference: Cropley, M., Michalianou, G. Pravettoni, G., & Millward, L. (2012). The relation of post work 
ruminative thinking with eating behaviour. Stress and Health, 25(1), 23-30.
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Appendix G. Occupational fatigue exhaustion recovery scale items and scoring
Chronic fatigue subscale items
1. I often feel I’m ‘at the end of my rope’ with my work
2. I often dread waking up to another day of my work
3. I often wonder how long I can keep going at my work
4. I feel that most o f the time I’m just “Living to Work”
5. Too much is expected of me in my work
Acute fatigue subscale items
6. After a typical work period I have little energy left
7. I usually feel exhausted when I get home from work
8. My work drains my energy completely every day
9. I usually have lots o f energy to give to my family or friends (R)
10.1 usually have plenty of energy left for my hobbies and other activities after I finish work
(R)
Intershift recovery subscale items
11.1 never have enough time between work shift to recover my energy completely (R)
12. Even if I’m tired from one shift, I’m usually refreshed by the start of the next shift
13.1 rarely recover my strength fully between work shifts (R)
14. Recovering from work fatigue between work shifts isn’t a problem for me
15. I’m often still feeling fatigued from one shift by the time I start the next one (R)
All items are responded to on a 7-point likert scale (0=Strongly Disagree, l=Disagree, 
2=Slightly Disagree, 3=Neither Agree or Disagree, 4=Slightly Agree, 5=Agree, 6=Strongly 
Agree). Each subscale yields a total score that ranges from 0-100 (score = [E (item scores) 
/30] x 100).
(R) = reverse scored
Reference: Winwood, P. C., Lushington, K., & Winefield, A. H. (2006). Further Development and Validation of 
the Occupational Fatigue Exhaustion Recovery (OFER) scale. Journal o f  Occupational and Environmental 
Medicine, 48(4), 381-389.
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Appendix H. Pittsburgh Sleep Quality Index items and scoring
Pittsburgh sleep Quality Index (PSQI)
Instructions: 7%f jWWwg wawd sAmy awwdi W r wwws
Wwelf mwf acrwwff wpÿ/or/Af mogWAy ^ 4&rpr ag»&& w* fAf /w f wpAfA. I%wr g«n«y a// (pfAfwAt
During (he past month*
1. When have you usually gone to bed?_________________
2. How long On minutes) has It taken you to tall asleep each night?_________________
3. When have you usually gotten up In the morning?_________________
4. How many hours of actual sleep did you get that night? (This may be different than the number of hours 
you spend In bed)_________________
5. During the past month, howoftw have you had 
trouble sleeping because you...
Not during 
the past 
month (0)
Less than 
once a 
week (I)
Once or 
twice a 
week (2)
1 r.rvi ur 
more times 
a week (3)
a. Cannot get to sleep wRNn 30 minutes
b. Wake up h  the middle of the night or eady morning
c. Have to get up to use the bathroom
d. Cannot breathe comfortably
e. Cough or snore kW y
f. Feel too cold
g. Feel too hot
h. Have bad dreams
1. Have pain
j. Other reason®, please describe, Induding how often 
you have had trouble sleeping because of this 
reason®:
6. During the past month, how often have you taken 
mediche (prescribed or "over the counter") to help you 
sleep?
7. During the past month, how often have you had 
trouble staying awake whBe drivmg, eating meals, or 
engaging in sodal activity?
8. Owing the past month, how much of aproblem has# 
been for you to keep up enthusiasm to get things 
done?
Very
good(O)
Fairly
good(l)
Fairly 
bad (2)
Very 
bad (3)
9. During the past month, how would you rate your sleep 
quality overall?
Component I Z? Score C l.
Component 2 *2 Score (<J $min (0), 16-30 min (1% 31-60 mln (2), >60 min (3))
* Score (if mm is equal 0*0; 1-2=1:3-4=2; 5-6*3) (22
Component 3 f4  Score (>7(0), 6-7(1), 5-6(2), <5 (3) C3.
Component 4 (total Z of hour: ao!e^p)/(toul * ofbours in hej) % 100 C4.
>859 W , 7590-84%* t, 65%-74%*2, <6596=3 
Component 5 * sum o f scores 5b to 5) (0=0; 1-9=1; 10-18=2; 19-27=3) C5.
Component 6  #6 Scorn C6
Component 7  ?7 score + #8 score (0=0; 1-2= 1; 3-4=2; 5-6=3) C7.
Add die seven component scores together________ C lobai PSQI Score ___________
Reprinted from/wmazf e f AsornrA. 28(2), Btn s^e, DJ., Res-nolds 111, C.R, Monk, %H.» Berman, S.R., Sc
lûrpfm D ). The Mndburph Sleep Quality Index: A New Instrument for Rn%hiatric Practice and Research, 193-213» 
Copyright 1989, with permission from Elsevier Science.
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Appendix I: Online questionnaire for study 2 (chapter 4) and study 4 (Chapter 6)
UNIVERSITY
Dear participant,
We are interested in how you unwind after work and associated health outcomes. To this 
end, we will be asking you questions about your work and time outside of work; your health 
and wellbeing; and your sleep and sleeping patterns.
Please answer all questions. Although you might think that you already have answered a 
particular question before, some questions appear in different contexts. Before you start 
each section, please look at the answer categories, as these categories can vary.
This questionnaire will take you approximately 15 minutes to complete.
We guarantee your confidentiality. Your personal details will be stored separately from your 
answers. Your individual data is only accessible to the research team and will not be made 
available to any third party.
We are creating personalised reports for participants. If you would like a personalised 
report showing how your answers compare to those provided by all participants, simply 
check the appropriate box at the end of this questionnaire.
If you decide you do not want your data to be used in our study, exit the questionnaire at any 
time before completion. If you wish to take part in this study, you must be over 18 years of 
age.
Please click on the button “I want to participate” (see below) to access the questionnaire 
now.
Do you agree to go on?
O  I want to participate 
O  I do not want to participate
About you
1.1)How old are you? [free text fieldl
1.2) Sex: □  female □  male
1.3)Current domestic situation: (please select as appropriate)
a) Married/Living with a partner □
b) Partner -  not living together □
c) Civil partnership □
d) Separated/Divorced □
e) Widowed □
f) Single □
1.4)Do you have children? Q yes Q  no
1.5) What industry sector(s) do you work in? [free text fieldl
1.6) What is your occupation / job role: [free text fieldl
1.7) Do you manage staff in your role? □  Yes □  No
1.8) How long have you worked in your current role? (years) [free text fieldl
1.9) Do you work: a) Full-time □  b) Part-time □  c) Other □
1.10) Pattern of work: [please select the appropriate]
a) 9am-5pm (Monday to Friday) □
b) Shift work: rotating shift pattern □  [for example: do you work a mixture of early, late
and night shifts?]
1.11) How many hours per week do you work? [free text fieldl
1.12) Highest level of education achieved: [please select the highest level you have achieved]
a) I don’t have any formal qualifications □
b) I finished high school (GCSE/A levels/BTec) □
c) I have a university degree (e.g., BA, BSc) □
e) I have a masters degree (e.g., MSc) □
f) I have a PhD □
g) Other [please specify] [free text fieldl
1.13) Do you have any pre-existing medical conditions? (please check the appropriate 
selection/s)
211
1.14)
a) Sleep problems □  [if possible, please specify] [free text fieldl
b) Chronic Fatigue Syndrome □
c) Anxiety □  [if possible, please specify] [free text fieldl
d) Depression □
e) Physical illness □  [if possible, please specify] [free text fieldl
f) Neurologic disorder □  [if possible, please specify] [free text fieldl
f) Other □  [if possible, please specify] [free text fieldl
g) No pre-existing medical condition □
Do you currently take medication?
a) Yes □  [if possible, please specify] [free text fieldl
b) No □
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2. Below are a number of characteristics that may or may not apply to you. For
example, do you agree that you are someone who likes to spend time with others? 
Please check the appropriate box fo r each statement indicating the extent to which 
you agree or disagree with the statement. (Please answer all questions)
1 see myself as someone who... Disagreestrongly
Disagree a 
little
Neither agree 
nor disagree
Agree a 
little
Agree
strongly
2-1) ...is talkative. 1 0 2 0 3 0 4 0 5 0
2.2) ...tends to find fault with others. 1 0 2 0 3 0 4 0 5 0
2.3) ...does a thorough job. 1 0 2 0 3 0 4 0 5 0
2.4) ...is depressed, blue. 1 0 2 0 3 0 4 0 5 0
2.5) ...is original, comes up with new ideas. 1 0 2 0 3 0 4 0 5 0
2.6) ...is reserved. 1 0 2 0 3 0 4 0 5 0
2.7) ...is helpful and unselfish with others. 1 0 2 0 3 0 4 0 5 0
2.8) ...can be somewhat careless. 1 0 2 0 3 0 4 0 5 0
2.9) ...is relaxed, handles stress well. 1 □ 2 0 3 0 4 0 5 0
2.10) ...is curious about many different things. 1 □ 2 0 3 0 4 0 5 0
2.11) ...is full of energy. 1 0 2 0 3 0 4 0 5 0
I see myself as someone who... Disagreestrongly
Disagree a 
little
Neither agree 
nor disagree
Agree a 
little
Agree
strongly
2.12) ...starts quarrels with others. 1 0 2 0 3 0 4 0 5 0
2.13) ...is a reliable worker. 1 □ 2 0 3 0 4 0 5 0
2.14) ...can be tense. 1 0 2 0 3 0 4 0 5 0
2.15) ...is ingenious, a deep thinker.
2.16) ...generates a lot of enthusiasm. 1 □ 2 0 3 0 4 0 5 0
2.17) ...has a forgiving nature. 1 0 2 0 3 0 4 0 5 0
2.18) ...tends to be disorganised. 1 0 2 0 3 0 4 0 5 0
2.19) ...worries a lot. 1 0 2 0 3 0 4 0 5 0
2.20) ...has an active imagination. 1 0 2 0 3 0 4 0 5 0
2.21) ...tends to be quiet. 1 0 2 0 3 0 4 0 5 0
2.22) ...is generally trusting. 1 0 2 0 3 0 4 0 5 0
I see myself as someone who... Disagreestrongly
Disagree a 
little
Neither agree 
nor disagree
Agree a 
little
Agree
strongly
2.23) ...tends to be lazy. 1 0 2 0 3 0 4 0 5 0
2.24) ...is emotionally stable, not easily upset. 1 0 2 0 3 0 4 0 5 0
2.25) ...is inventive. 1 0 2 0 3 0 4 0 5 0
2.26) ...has an assertive personality. 1 0 2 0 3 0 4 0 5 0
2.27) ...can be cold and aloof. 1 0 2 0 3 0 4 0 5 0
2.28) ...perseveres until the task is finished. 1 □ 2 0 3 0 4 0 5 0
2.29) ...can be moody. 1 0 2 0 3 0 4 0 5 0
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I see myself as someone who...
*8 :
2.30) ...values artistic, aesth e tic  experiences.
2.31) ...is som etim es shy, inhibited.
2.32) ...is considera te  and kind to alm ost 
everyone.
2.33) ...does things efficiently.
2 .34) ...rem ains calm in te n se  situations.
2.35) ...prefers work that is routine.
2.36) ...is outgoing, sociable.
2.37) ...is som etim es rude to o thers.
2.38) ...m akes p lans and  follows through with 
them .
2.39) ...gets nervously easily.
2 .40) ...likes to  reflect, play with ideas.
2 .41) ...has few artistic interests.
2.42) ...likes to coo p era te  with others.
2.43) ...is easily distracted.
2.44) ...is sophisticated  in art, m usic, or 
literature.
Disagree
strongly
Disagree a 
liüle
Neither agree 
nor disagree
AAgree a 
little
Agree
strongly
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
Items from the Big Five Inventory (BFI) -  personality scale
Reference: John, O.P., & Srivastava, S. (1999). The Big Five trait taxonomy: History, measurement, and 
theoretical perspectives. In L.A. Pervin & O.P. John (Eds.), Handbook o f personality: Theory and research 
(2nd cd„ pp. 102-138). New York: Guilford.
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3. Please read the statements below and indicate to what extent you feel each
statement describes you. (Please answer all questions)
D oes not 
describe 
me at all
Describes 
m e very 
well
3.1) “1 think it is better to be yourself, than to 
be popular.” 1 □ 2 D 3 D 4 0 5 0 6 0 7 0
3.2) “1 don’t know how 1 really feel inside.” 1 □ 2 D 3 D 4 0 5 0 6 0 7 0
3.3) “1 am strongly influenced by the opinions 
of others.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
3.4) “1 usually do what other people tell me to 
do.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
3.5) “1 always feel 1 need to do what others 
expect me to do.” 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
3.6) “Other people influence me greatly.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
3.7) “1 feel as if 1 don’t know myself very 
well.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
3.8) “1 always stand by what 1 believe in.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
3.9) “1 am true to myself in most situations.” 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
3.10) “1 feel out of touch with the ‘real me’.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
3.11) “1 live in accordance with my values and 
beliefs.” 1 □ 2 0 3 0 4 0
5 0 6 0 7 0
3.12) “1 feel alienated from myself.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
Item s 3.1-3.12 from  the Authenticity Scale
Reference: Wood. A.M., Linley, P.A., Maltby. J., Baliousis, M., & Joseph, S. (2008). The Authentic 
Personality: A Theoretical and Empirical Conceptualisation and the Development of the Authenticity Scale. 
Journal o f Counselling Psycholog}’, 55(3), 385-399. DOT 10.1037/0022-0167.55.3.385.
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About your work and time outside of work
4. For each question or statement, please check the one answer that best describes 
the conditions in your work. (P lease  an sw er all questions)
Often Sometimes Seldom Never/ Almost never
4.1) Do you have to work very fast? 1 0 2 0 3 0 4 0
4.2) Do you have to work intensely? 1 □ 2 0 3 0 4 0
4.3) Do you have enough  tim e to do everything? 1 0 2 0 3 0 4 0
4.4) Do different groups a t work dem and  different things 
from you? 1 0 2 0 3 0 4 0
4.5) Are your ta sk s  such  that o thers can  help you if you 
do not have tim e? 1 0 2 0 3 0 4 0
4.6) Do you have tim e to do the sam e  thing over and 
over again? 1 0 2 0 3 0 4 0
4.7) D oes your job provide you with a  variety of 
interesting th ings? 1 0 2 0 3 0 4 0
4.8) Is your job boring? 1 0 2 0 3 0 4 0
4.9) Do you have the possibility of learning new  things 
through your work? 1 0 2 0 3 0 4 0
4.10) D oes your work dem and a  high level of skill or 
expertise? 1 0 2 0 3 0 4 0
4.11) D oes your job require you to take  initiative? 1 □ 2 0 3 0 4 0
5. The following questions are about your position at work -  how often do the 
following statements apply? (P lease  answ er all questions)
Often Sometimes Seldom Never/ Almost never
5.1) Do you have a choice in deciding HOW you do 
your work? 1 0 2 0 3 0 4 0
5.2) Do you have a choice in WHAT you do at work? 1 0 2 0 3 0 4 0
5.3) O thers take decisions concerning my work. 1 0 2 0 3 0 4 0
5.4) I have a good deal of say  in decisions about work. 1 0 2 0 3 0 4 0
5.5) I have a say  in my own work sp eed . 1 □ 2 D 3 0 4 0
5.6) My working time can be flexible. 1 0 2 0 3 0 4 0
5.7) I can  decide w hen to take a break. 1 0 2 0 3 0 4 0
5.8) I have a say  in choosing with whom I work. 1 0 2 0 3 0 4 0
5.9) I have a g rea t deal of say  in planning my work 
environm ent. 1 0 2 0 3 0 4 0
5.10) I can take  my holidays m ore or le ss  w hen I wish. 1 0 2 0 3 0 4 0
Items from the Job Content Questionnaire (4.1-4.11 = Job demands; 5.1-5.10 = Job control)
Reference: Karasek, R.. Brisson, C., Kawakami. N., Houtman, I.. Bongers, P., & Amick. B. (1988). The
Job Content Questionnaire (JCQ): An Instrument for Internationally Comparative Assessments of 216
Psychosocial Job Characteristics. Journal o f Occupational Health Psychology, 3, 322-355.
6. The following questions relate to your time after work. (Please answer all questions)
6.1) Do you becom e te n se  w hen you think 
about work related issu es  in your free 
tim e?
6.2) I find solutions to w ork-related 
problem s in my free time.
6.3) I m ake m yself switch off from work a s  
soon  a s  I leave.
6.4) In my free tim e I find m yself re ­
evaluating som ething I have done at 
work.
6.5) Are you troubled by work-related 
issu es  w hen not a t work?
6.6) Do you feel unable to switch off from 
work?
6.7) Do you becom e fatigued by thinking 
about work-related issu es  during your 
free tim e?
6.8) After work I tend to think of how I can  
improve my work-related 
perform ance.
6.9) Are you irritated by work issu e s  w hen 
not a t work?
6.10) I am  able to stop  thinking abou t work- 
related is su e s  in my free time.
6.11) I find thinking abou t work during my 
free tim e helps m e to be creative.
6.12) Do you leave work issu es  behind 
w hen you leave work?
6.13) Do you think about ta sk s  that need  to 
be done at work the next day?
6.14) Do you find it e a sy  to unwind after 
work?
6.15) Are you annoyed by thinking about 
w ork-related issu es  when not at 
work?
Very
seldom/
Never Seldom Sometimes Often
Very often/ 
always
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
Very
seldom/
Never Seldom Sometimes Often
Very often/ 
always
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
Item s 6.1-6.15 from  the Work-Related Rumination Questionnaire (WRRQ)
Reference: Crop ley, M„ Michalianou, G. Pravettoni, G.. & Mi 11 ward, L. (2012). The relation of post work 
ruminative thinking with eating behaviour. Stress and Health, 28, 23-30.
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7. Please indicate how often you have experienced the following statements during 
the last 6 MONTHS. (P lease  an sw er all questions)
Have never 
felt this way 
while at work
Less then 
once a 
month
About 
once a 
month
A few  
times a 
month
About 
once a 
week
A few 
times a 
week
Felt this 
way 
everyday
7-1) “To get through my work day, 
I feel like I have to becom e 
m echanical or robot-like.”
1 □ 2 D 3 D 4 0 5 0 6 0 7 0
7-2) “W hen I’m at work, I becom e 
unsure of w hat my ‘real 
feelings’ a re .”
1 □ 2 0 3 D 4 0 5 0 6 0 7 0
7.3) I worry that this job is 
hardening m e em otionally.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
7.4) “I don’t feel I can be m yself at 
work.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
7-5) “I have to fake how I really 
feel w hen I’m at work.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
7-6) “I basically have to becom e a 
different person w hen I’m at 1 0 2 0 3 D 4 0 5 0 6 0 7 0
work.”
Item s 7.1-7.6 from  the Inauthenticity at work scale
Reference: Erickson, R.J., & Ritter, C. (2001). Emotional Labour, Burnout, and Inauthenticity: Does Gender 
Matter? Social Psycholog]' Quarterly, 64(2), 146-163.
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About your health and wellbeing
8. The following statements are about your experience of FATIGUE and STRAIN at 
work and at home OVER THE LAST MONTH. Circle the number which best 
indicates your response for each statement. (P lease  an sw er all questions)
Strongly
disagree
Disagree
Slightly
disagree
Neither 
agree or 
disagree
Slightly
agree
Agree
Strongly
agree
8.1) I often feel I am  a t the  ‘end of my 
rope’ with my work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.2) I never have enough time
betw een  work periods to recover 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
my energy  com pletely
8.3) I usually have  plenty of energy  left
for my hobbies and  other activities 1 0 2 0 3 0 4 0 5 0 6 0 7 0
after I finish work
8.4) I feel that m ost of the time I’m just 
“living to work”' 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
8.5) Too m uch is expected  of m e in my 
work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.6) After a typical work period I have 
little energy  left 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
8.7) Even if I’m tired from one work
period, I’m usually refreshed  by 1 0 2 0 3 0 4 0 5 0 6 0 7 0
the start of the next work period
8.8) Recovering from work fatigue
betw een work periods isn’t a 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
problem  for m e
8.9) I usually hav e  lots of energy  to 
give to my family or friends i D 2 0 3 0 4 0 5 0 6 0 7 0
8.10) I often w onder how long I can  
keep  going at my work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.11) I often dread  waking up to ano ther 
day of my work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.12) I usually feel ex h au sted  w hen I 
get hom e from work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.13) I rarely recover my strength  fully 
betw een work periods 1 0 2 0 3 0 4 0 5 0 6 0 7 0
8.14) My work drains my energy  
com pletely every day 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
8.15) I’m often still feeling fatigued from
one work period by the  time I start 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
the next one
Items 8.1 -8.15 from the Occupational Fatigue Exhaustion Recovery (OFER) scale
Reference: Winvvood, P. C., Lushington. K.. & Wine field, A. H. (2006). Further Development and 
Validation of the Occupational Fatigue Exhaustion Recovery (OFER) scale. Journal o f  Occupational and 
Environmental Medicine, 48, 381-389.
9. The following questions are about minor mistakes everyone makes from time to 
time, some of which happen more than others. We would like to know how often 
these things have happened to you in the past 6 months. Please check the 
appropriate answer. (P lease  answ er all questions).
Never Veryrarely Occasionally
Quite
Often
Very
often
9.1) Do you read  som ething and  find you h av en ’t been  
thinking abou t it and  m ust read  it again? o D 1 0 2 D 3 D 4 0
9.2) Do you find you forget why you w ent from one part 
of the hou se  to ano ther? o D 1 0 2 D 3 D 4 0
9.3) Do you fail to notice s ignposts  on the road? o D 1 0 2 0 3 D 4 0
9.4) Do you find you confuse right and left w hen giving 
directions? o D 1 0 2 0 3 D 4 0
9.5) Do you bum p into peop le? o D 1 0 2 0 3 D 4 0
9.6) Do you find you forget w hether you’ve turned off a 
light
or a  fire or locked the door?
o D 1 0 2 0 3 D 4 0
9.7) Do you fail to listen to peop le’s n am es  w hen you 
are  m eeting th em ? o D 1 0 2 0 3 D 4 0
9.8) Do you say  som ething and realise afterw ards that 
it might have been  taken  a s  insulting? o D 1 0 2 0 3 D 4 0
9.9) Do you fail to h e a r people speaking to you w hen 
you are  doing som ething e lse? o D 1 0 2 0 3 D 4 0
Never Veryrarely Occasionally
Quite
Often
Very
often
9.10) Do you lose your tem per and regret it? o D 1 0 2 0 3 D 4 0
9.11) Do you leave im portant letter unansw ered  for 
days? o D 1 0 2 0 3 0 4 0
9.12) Do you find you forget which w ay to turn on a road 
you know well but rarely u se ? o D i 0 2 0 3 0 4 0
9.13) Do you fail to s e e  w hat you w ant in a  superm arket 
(even though it is there)? o D 1 0 2 0 3 D 4 0
9.14) Do you find yourself suddenly  w ondering w hether 
you’ve used  a word correctly? o D 1 0 2 0 3 D 4 0
9.15) Do you have trouble making up your m ind? o D 1 0 2 0 3 D 4 0
9.16) Do you find you forget appoin tm ents? o D 1 0 2 0 3 D 4 0
9.17) Do you forget w here you put som ething like a 
n ew sp ap er or book? o D 1 0 2 0 3 D 4 0
9.18) Do you find you accidentally throw aw ay the thing 
you w ant and keep  w hat you m eant to throw aw ay 
(e.g., throwing aw ay the  m atchbox and putting the 
used  m atch in your pocket)?
o D 1 0 2 0 3 D 4 0
9.19) Do you daydream  w hen you ought to be listening 
to som ething? o D 1 0 2 0 3 D 4 0
9.20) Do you find you forget peop le’s n am es? o D 1 0 2 0 3 D 4 0
2 2 0
Never Veryrarely Occasionally
Quite
Often
Very
often
9.21) Do you start doing one thing at hom e and get 
distracted  into doing som ething e lse  
(unintentionally)?
o D 1 0 2 D 3 D 4 0
9.22) Do you think you c an ’t rem em ber som ething 
although ‘it’s  on the tip of your to n g u e? ’ o D 1 0 2 0 3 D 4 0
9.23) Do you find you forget w hat you cam e  to the  sh o p s 
to buy? o D 1 0 2 0 3 D 4 0
9.24) Do you drop th ings? o D 1 0 2 0 3 D 4 0
9.25) Do you find you c a n ’t think of anything to sa y ? o D 1 0 2 0 3 D 4 0
Items 9.1-9.25 from the Cognitive Failures Questionnaire (CFO)
Reference: Broadbent. D.E., Cooper, P.P., FitzGerald, P., & Parkes, K.R. (1982). The Cognitive Failures 
Questionnaire (CFQ) and its correlates. British Journal o f  Clinical Psychology, 21, 1-16.
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About vour sleep and sleeping patterns
10. The following questions relate to sleepiness. How likely are you to doze off or fall 
asleep in the following situations, in contrast to feeling just tired? This refers to 
your usual way of life in recent times. Even if you haven’t done some of these 
things recently try to work out how they would have affected you. (P lease  answ er all 
questions)
C h an ce  of dozing
Situation
Would
NEVER
doze
SLIGHT 
CHANCE 
of dozing
MODERATE 
CHANCE of 
dozing
HIGH 
CHANCE 
of dozing
10.1) Sitting and reading 1 0 2 0 3 0 4 0
10.2) W atching TV 1 □ 2 0 3 0 4 0
10 3) Sittin9> inactive in a  public p lace (e.g., a  thea tre  or 
'  m eeting) 1 0 2 0 3 0 4 0
in  As a p a sse n g e r  in a car for an hour without a 
’ break 1 0 2 0 3 0 4 0
10.5) Lying down to re st in the  afternoon w hen 
circum stances permit 1 0 2 0 3 0 4 0
10.6) Sitting and talking to so m eo n e 1 0 2 0 3 0 4 0
10.7) Sitting quietly after a  lunch without alcohol 1 0 2 0 3 0 4 0
10.8) In a car, while stopped  for a  few m inutes in traffic 1 □ 2 0 3 0 4 0
Items 10 .1 - 10.8 from the Epworth Sleepiness Scale (ESS)
Reference: Johns, M. (1991). A New Method for Measuring Daytime Sleepiness: The Epworth Sleepiness 
Scale. .SWp, 74(6), 540-545.
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11. The following questions relate to your usual sleep habits DURING THE PAST 
MONTH ONLY. Your answers should indicate the most accurate reply for the
majority of days and nights in the PAST MONTH. You m ay have answ ered  similar
questions before but this is a  s tan d ard ised  questionnaire. (P lea se  an sw er all questions)
During the past month:
11.1) W hen have you usually gone to b ed ?  (hh.m m ) [free text fieldl
11.2) How long (in m inutes) h as  it taken  you to fall a s le e p ?  [free text fieldl
11.3) W hen have you usually gotten up? [free text fieldl
11.4) How m any hours of actual s leep  did you g e t?  (This m ay be different than the num ber of hours 
you spend  in bed) [free text fieldl
Not during Less than Once or Three or 
the once a twice a more times a 
past month week week week
11.5) During the past month, how often have you had
trouble sleeping b e c a u se ...
a. canno t get to s leep  within 30 m inutes o D 1 0 2 D 3 D
b. w ake up in the middle of the  night or early morning o D 1 0 2 0 3 D
c. have to get up to u se  the bathroom o D 1 0 2 0 3 D
d. cannot b rea the  comfortably o D I D 2 0 3 D
e. cough or snore  loudly o D 1 0 2 0 3 0
f. feel too cold o D 1 0 2 0 3 D
g. feel too hot o D 1 0 2 0 3 D
h. have bad d ream s o D 1 0 2 0 3 D
i. have pain o D 1 0 2 0 3 0
j. o ther reason(s), p lease  describe, including how often
you have trouble sleeping b e c a u se  of this reason(s): o D 1 0 2 0 3 D
During the p ast month, how often have you taken
m edicine (prescribed or ‘over the coun ter’) to help you o D 1 0 2 0 3 D
sleep ?
During the past m onth, how often have you had trouble
staying aw ake while driving, eating m eals, or engaging o D 1 0 2 0 3 0
in social activity?
During the past m onth, how m uch of a problem h as it
o D 1 0 2 0 3 Dbeen  for you to keep  up en thusiasm  to get things d o n e?
Very good Fairly good Fairly bad Very bad
11.9) During the past month, how would you rate your sleep
Items 11.1-U.9 from the Pittsburgh Sleep Quality Judex (PSOi)
Reference: Buysse, D. J., Reynolds III, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1988). The 
Pittsburgh Sleep Quality Index: A New Instrument for Psychiatric Practice and Research. Psychiatry Research, 
29, 193-213.
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Thank you for participating in this study. In order for us to track who has completed the 
survey (to ensure you do not receive reminder emails), please write your email address in 
the box provided. This must be the same email that you provided in our previous study 
- THIS IS VERY IMPORTANT -  because it will enable us to match your answers from this 
survey to your previous data.
Email address:
P l e a s e  c l ic k  o n  t h e  f o rw a rd  a r r o w  (b e lo w ) to  c o m p l e t e  t h e
q u e s t io n n a i r e .
T h is  is  v e ry  i m p o r t a n t  to  e n s u r e  y o u r  d a t a  is  c o m p le t e .
Thank yo u  for taking the tim e to com plete  our questionnaire.
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Appendix J: pre-treatment online questionnaire for study 3 (Chapter 5)
Dear participant,
Thank you for agreeing to take part in our study assessing the effectiveness of an Internet- 
based stress reduction course.
At various points during this study, we will send you this questionnaire which includes 
questions about your work and time outside of work; your health and wellbeing; and your 
sleep and sleeping patterns.
Please answer all questions. Although you might think that you already have answered a 
particular question before, some questions appear in different contexts. Before you start 
each section, please look at the answer categories, as these categories can vary.
This questionnaire will take you approximately 10 minutes to complete.
All data you provide will be treated confidentially in line with the Data Protection Act 1998, 
and University of Surrey guidelines. Your personal details will be stored separately from your 
answers. Your individual data is only accessible to the research team and will not be made 
available to any third party.
Please click on the button “I want to continue” (see below) to access the questionnaire now. 
By clicking on the “I want to continue” button you consent to your date being used in our 
study as outlined in the participant information sheet.
Do you agree to go on?
Q  I want to continue 
O  I do not want to continue
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About you
1.1) How old are you? [free text fieldl
1.2)Sex: □  fem ale □  m ale
1.3)Current domestic situation: (p lease  se lec t a s  appropriate)
a) M arried/partner
b) P artner (not living together)
c) Civil partnership
d) Separated/D ivorced
e) W idowed
f) Single
g) I’d ra ther not say
□
□
□
□
□
□
□
1.4) Do you have children? Q  Y es Q  No
1.5) What is your occupation / job: [free text fieldl
1.6) How long have you worked in your current role (in years)? ffree text fieldl
1.7) Do you work: a) Full-time □  b) Part-tim e □  c) O ther □
1.8) Pattern of work: [p lease se lec t the pattern that rep resen ts  your work MOST OF THE TIME]
a) Mostly M onday to Friday during the day  □
b) Shift work: rotating shifts □
1.9) How many hours per week do you work? [p lease se lec t the hours per w eek  that rep re sen ts  
your work MOST OF THE TIME]
a) 30-40 hours per w eek □
b) 41-50 hours per w eek □
c) 51-60 hours per w eek □
d) 61 or m ore hours per w eek □
1.10) Highest level of education achieved: [p lease se lec t the  h ighest level you have achieved]
a) I don ’t have any  formal qualifications □
b) I finished high school / secondary  school / college (GCSE/A levels/BTec/Dip) □
c) I have a University d eg ree  (e.g., BA, BSc, PG Dip) □
e) I have a m aste rs  d eg ree  (e.g., MSc, MA, MEng) □
f) I have a PhD or equivalent Q
1.11) Do you have any pre-existing medical conditions? (p lease  check the appropriate 
selection/s)
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a) Sleep problems □
b) Chronic Fatigue Syndrome □
c) Anxiety □
d) Depression □
e) Physical illness □
f) Neurologic disorder □
g) Other □ __________________________ [free text field]
g) No pre-existing medical condition □
1.12) Do you currently take medication?
a) Yes □
b) No □
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About vour work and time outside of work
2. For each question or statement, please check the one answer that best describes 
the conditions in your work. (P lease  an sw er all questions)
Often Sometimes Seldom Never/ Almost never
2.1) Do you have to work very fast? 1 □ 2 D 3 D 4 0
2.2) Do you have to work intensely? 1 □ 2 0 3 D 4 0
2.3) Do you have enough tim e to do everything? 1 □ 2 0 3 D 4 0
2-4) Do different groups at work dem and different things from 
you? 1 □ 2 D 3 D 4 0
2.5) Are your ta sk s  such  that o thers can  help you if you do not 
have tim e? 1 □ 2 0 3 D 4 0
2.6) Do you have time to do the sa m e  thing over and  over 
again? 1 □ 2 0 3 D 4 0
2-7) D oes your job provide you with a variety of interesting 
th ings? 1 □ 2 0 3 D 4 0
2.8) Is your job boring? 1 □ 2 0 3 D 4 0
2.9) Do you have the possibility of learning new  things through 
your work? 1 D 2 0 3 D 4 0
2.10) D oes your work dem and a high level of skill or expertise? 1 □ 2 0 3 D 4 0
2.11) D oes your job require you to take  initiative? 1 □ 2 0 3 D 4 0
3. The follow ing questions are about your position at work -  how often do the 
following statements apply? (P lease  answ er all questions)
Often Sometimes Seldom Never/ Almost never
3.1) Do you have a choice in deciding HOW you do your work? 1 0 2 0 3 D 4 0
3.2) Do you have a choice in WHAT you do at work? 1 0 2 0 3 D 4 0
3.3) O thers take decisions concerning my work. 1 0 2 0 3 D 4 0
3-4) I have a good deal of say  in decisions about work. 1 0 2 0 3 D 4 0
3.5) I have a say  in my own work sp eed . 1 0 2 0 3 D 4 0
3.6) My working time can be flexible. 1 0 2 0 3 D 4 0
3-7) I can decide w hen to take  a break. 1 0 2 0 3 D 4 0
3.8) I have a say  in choosing with whom I work. 1 0 2 0 3 D 4 0
3.9) I have a g reat deal of say  in planning my work 
environm ent. 1 0 2 0 3 D 4 0
3.10) I can  take my holidays m ore or less w hen I wish. 1 0 2 0 3 D 4 0
Items from the Job Content Questionnaire (2.1 -2.11 = Job demands; 3.1-3.10 = Job control)
Reference: Karasek. R., Brisson, C., Kawakami, N.. Houtman. I., Bongers, P., & Amick, B. (1988). The
Job Content Questionnaire (JCQ): An Instrument for Internationally Comparative Assessments o f 228
Psychosocial Job Characteristics. Journal o f  Occupational Health Psychology, 3, 322-355.
4. The following questions relate to your time after work. (Please answer all questions)
4.1) Do you becom e te n se  w hen you think 
abou t work related is su e s  in your free 
tim e?
4.2) I find solutions to work-related problem s in 
my free  time.
4.3) I m ake m yself switch off from work a s  
soon  a s  I leave.
4.4) In my free tim e I find m yself re-evaluating 
som ething I have  done at work.
4.5) Are you troubled by work-related is su e s  
w hen not a t work?
4.6) Do you feel unable  to switch off from 
work?
4.7) Do you b eco m e fatigued by thinking abou t 
work-related is su e s  during your free  tim e?
4.8) After work I tend  to think of how I can  
improve my w ork-related perform ance.
4.9) Are you irritated by work issu es  w hen not 
a t work?
4.10) I am  able to stop  thinking about work- 
related issu es  in my free time.
4.11) I find thinking abou t work during my free 
time helps m e to be creative.
4.12) Do you leave work issu es  behind w hen 
you leave work?
4.13) Do you think abou t ta sk s  that need  to be 
done a t work the next day?
4.14) Do you find it e a sy  to unwind after work?
4.15) Are you annoyed  by thinking abou t work- 
related is su e s  w hen not at work?
Very
seldom/
Never Seldom Sometimes Often
Very
often/
always
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
Very
seldom/
Never Seldom Sometimes Often
Very
often/
always
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
Items 4.1-4.15 from the Work-Related Rumination Questionnaire (WRRQ)
Reference: Cropley, M.„ Michalianou, G. Pravettoni, G,. & Mi 11 ward, L. (2012). The relation o f post work 
ruminative thinking with eating behaviour. Stress and Health. 28, 23-30.
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5. Please indicate how often you have experienced the following statements during 
the last 6 MONTHS. (P lease  an sw er all questions)
Have never 
felt this way 
while at work
Less then 
once a 
month
About 
once a 
month
A few 
times a 
month
About 
once a 
week
A few 
times a 
week
Felt this 
way 
everyday
5.1) “To get through m y work day, 
I feel like I have to becom e 
m echanical or robot-like.”
1 0 2 D 3 D 4 0 5 0 6 0 7 0
5.2) “W hen I’m at work, I becom e 
unsure  of w hat my ‘real 
feelings’ a re .”
1 □ 2 D 3 D 4 0 5 0 6 0 7 0
5.3) I worry that this job is 
hardening m e em otionally.” 1 0 2 0 3 0 4 0 5 0 6 0 7 0
5.4) “I don’t feel I can  be m yself at 
work.” 1 □ 2 0 3 D 4 0 5 0 6 0 7 0
5.5) “I have to fake how I really 
feel w hen I’m at work.” 1 0 2 0 3 D 4 0 5 0 6 0 7 0
5.6) “I basically have to becom e a 
different person w hen I’m at I D 2 0 3 D 4 0 5 0 6 0 7 0
work.”
Items 5.1-5.6 from the Inauthenticity at work scale
Reference: Erickson, R.J., & Ritter, C. (2001). Emotional Labour, Burnout, and Inauthenticity: Does Gender 
Matter? Social Psychology Quarterly, 64(2), 146-163.
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6. The follow ing statements are about your experience of FATIGUE and STRAIN at 
work and at home OVER THE LAST MONTH. Circle the number which best 
indicates your response for each statement. (Please answer all questions)
Strongly
disagree
Disagree
Slightly
disagree
Neither 
agree 
nor disagree
Slightly
agree
Agree
Strongly
agree
6.1) I often feel I am at the ‘end of 
my rope’ with my work 1 0 2 D 3 D 4 0 5 D 6 D 7 0
6.2) I never have enough time
between work periods to 1 0 2 D 3 D 4 0 5 D 6 D 7 0
recover my energy completely
6.3) I usually have plenty of energy
left for my hobbies and other 1 0 2 0 3 D 4 D 5 D 6 D 7 0
activities after I finish work
6.4) I feel that most of the time I’m 
just “living to work”' 1 □ 2 0 3 D 4 0 5 D 6 D 7 0
6.5) Too much is expected of me in 
my work 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.6) After a typical work period I 
have little energy left 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.7) Even if I’m tired from one work
period, I’m usually refreshed 
by the start of the next work 1 0 2 0 3 D 4 0 5 D 6 D 7 0
period
6.8) Recovering from work fatigue
between work periods isn’t a 1 0 2 0 3 D 4 0 5 D 6 D 7 0
problem for me
6.9) I usually have lots of energy to 
give to my family or friends 1 0 2 0 3 D 4 D 5 D 6 D 7 0
6.10) I often wonder how long I can 
keep going at my work 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.11) I often dread waking up to 
another day of my work 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.12) I usually feel exhausted when I 
get home from work 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.13) I rarely recover my strength 
fully between work periods 1 0 2 0 3 D 4 0 5 D 6 D 7 0
6.14) My work drains my energy 
completely every day 1 □ 2 0 3 D 4 0 5 D 6 D 7 0
6.15) I’m often still feeling fatigued
from one work period by the 1 0 2 0 3 D 4 0 5 D 6 D 7 0
time I start the next one
Items 6.1-6.15 from the Occupational Fatigue Exhaustion Recovery (OFER) scale
Reference: Winwood. P. C., Lushington, K., & Winefield, A. H. (2006). Further Development and 
Validation of the Occupational Fatigue Exhaustion Recovery (OFER) scale. Journal o f Occupational and 
Environmental Medicine, 48, 381-389.
7. The follow ing questions relate to your usual sleep habits DURING THE PAST 
MONTH ONLY. Your answers should indicate the most accurate reply fo r the 
majority o f days and nights in the PAST MONTH. (P lease  answ er all questions)
During the past month:
7.1 ) W hen have you usually gone  to bed ?  (hh.m m ) [free text fieldl
7.2) How long (in m inutes) h a s  it taken you to fall a s le e p ?  [free text fieldl
7.3) W hen have you usually gotten up? [free text fieldl
7.4) How m any hours of actual s leep  did you ge t?  (This m ay be different than the num ber of hours you 
spend  in bed) [free text fieldl
7.5) During the p as t month, how often have you 
had trouble sleeping b e c a u se ...
a. canno t get to s leep  within 30 m inutes
b.
w ake up in the middle of the night or early
morning
c. have to get up to u se  the bathroom
d. cannot b rea the  comfortably
e. cough or sn o re  loudly
f. feel too cold
g- feel too hot
h. have bad d ream s
i. have pain
j- other reaso n (s)
7.6) During the p ast month, how often have  you 
taken m edicine (prescribed or ‘over the 
counter’) to help you s leep ?
7.7) During the p ast month, how often have you had 
trouble staying aw ake while driving, eating 
m eals, or engaging  in social activity?
7.8) During the past month, how m uch of a  problem 
h as it been  for you to keep  up en thusiasm  to get 
things done?
7.9) During the p as t month, how would you rate your 
s leep  quality overall?
Not during the Less than Once or Three or more
past month once a week twice a week times a week
o D 1 0 2 D 3 D
OD 1 0 2 D 3 D
o D 1 0 2 0 3 D
o n 1 0 2 0 3 D
o D 1 0 2 0 3 D
o D 1 0 2 0 3 D
o D 1 0 2 0 3 D
o D i D 2 0 3 D
o D 1 0 2 0 3 D
o D 1 0 2 0 3 D
Not during the Less than Once or Three or more
past month once a week twice a week times a week
o D 1 0 2 0 3 D
o D 1 0 2 0 3 D
o D 1 0 2 0 3 D
Very good Fairly good Fairly bad Very bad
o D 1 0 2 0 3 0
Items 7.1-7.9 from the Pittsburgh Sleep Quality Index (PSOI)
Reference: Buysse, D. J., Reynolds III, C. F„ Monk. T. H., Berman, S. R., & Kupfer, D. J. (1988). The 
Pittsburgh Sleep Quality Index: A New Instrument for Psychiatric Practice and Research. Psychiatry Research, 
2^, 193-213.
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8. Below is a collection of questions about your everyday experience. Please indicate 
how frequently you have had each experience during the PAST MONTH. Please 
answer according to what really reflects your experience rather than what you 
think your experience should be. (P lease  an sw er all questions)
Rarely Sometimes Very
or very Not true often or
rarely often Sometimes Often always
true true not true true true
8.1) I’m good at finding the w ords to describe  my 1 0 2 D 3 D 4 0 5 0feelings
8.2) I can easily  put m y beliefs, opinions, and 1 0 2 D 3 D 4 0 5 0expectations into w ords
8.3) I watch my feelings without getting carried 1 0 2 0 3 D 4 0 5 0aw ay by them
8.4) I tell m yself that I shou ldn’t be  feeling the w ay 1 □ 2 0 3 D 4 0 5 0I’m feeling
8.5) It’s  hard for m e to find the w ords to describe  
w hat I’m thinking 1 □ 2 0 3 0 4 0 5 0
8.6) I pay attention to physical experiences, such 1 0 2 0 3 D 4 0 5 0a s  the wind in my hair or sun  on my face
8.7) I m ake judgm ents about w hether my thoughts 1 0 2 0 3 0 4 0 5 0are  good or bad
8.8) I find it difficult to s tay  focused  on w hat’s 1 D 2 0 3 D 4 0 5 0happening in the p resen t m om ent
8.9) W hen I have d istressing thoughts or im ages, I 1 □ 2 0 3 D 4 0 5 0don’t let m yself be carried aw ay by them
8.10) Generally, I pay attention to sounds, such  a s 1 □
Rarely
2 0 3 D
Sometimes
4 0 5 0
Very
clocks ticking, birds chirping, or cars passing
or very Not true often or
rarely often Sometimes Often always
true true not true true true
8.11) W hen I feel som ething in my body, it’s  hard 1 0 2 0 3 0 4 0 5 0for m e to find the  right w ords to describe it
8.12) It se e m s  I am  “running on au tom atic” without 1 0 2 0 3 D 4 0 5 0much aw a re n e ss  of w hat I’m doing
8.13) W hen I have d istressing thoughts or im ages, I 
feel calm soon  after 1 0 2 0 3 0 4 0 5 0
8.14) I tell m yself I shou ldn’t be thinking the w ay I’m 
thinking 1 0 2 0 3 0 4 0 5 0
8.15) I notice the sm ells and a ro m as of things 1 0 2 0 3 0 4 0 5 0
8.16 Even w hen I’m feeling terribly upset, I can 1 □ 2 0 3 0 4 0 5 0find a w ay to put it into w ords
8.17 I rush through activities without being really 
attentive to them 1 □ 2 0 3 0 4 0 5 0
8.18 Usually w hen I have d istressing thoughts or 1 D 2 0 3 0 4 0 5 0im ages I can ju st notice them  without reacting
8.19 I think so m e of my em otions a re  bad or 1 D 2 0 3 0 4 0 5 0inappropriate and  I shou ldn’t feel them
8.20 I notice visual e lem ents in art or nature, such
a s  colours, sh a p e s , tex tures, or patterns of 1 □ 2 0 3 0 4 0 5 0
light and  shadow
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Rarely 
or very 
rarely 
true
Not
often
true
Sometimes 
true 
Sometimes 
not true
Often
true
Very 
often or 
always 
true
8.21 When I have distressing thoughts or images, I 
just notice them and let them go 1 0 2 0 3 0 4 0 5 0
8.22 I do jobs or tasks automatically without being 
aware of what I'm doing 1 0 2 0 3 0 4 0 5 0
8.23 I find myself doing things without paying 
attention 1 0 2 0 3 0 4 0 5 0
8.24 I disapprove of myself when I have illogical
id A AS 1 0 2 0 3 0 4 0 5 0
Items 8.1-8.24 from the Five Factor Mindfulness Questionnaire -  short form (FFMQ-sf)
Reference: Bohlmeijer, E., ten Klooster, P.M., Fledderus, M., Veehof, M., & Baer, R. (2011 ). Psychometric 
properties o f the five facet mindfulness questionnaire in depressed adults and development o f a short form. 
Assessment, 18(3), 308-320.
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Thank you for agreeing to participate in our study and for completing our assessment 
questionnaire. In order for us to track questionnaire completions, please provide your name 
and email address in the boxes provided below.
This must be the same email that you have been communicating with you on up until 
now - THIS IS VERY IMPORTANT.
Full name (e.g., Joe Bloggs):
Email address:
Re-enter Email address:
We will now send out your first £10 Love-2Shop voucher.
Please complete your address details below in order for us to post the voucher to you. 
Address line 1: I
Address line 2: _________________________________________________________
Town / city: ___________ _____________________________________________
County: _________________________________________________________
Postcode:_______________________________________________________________
Country: _________________________________________________________
NB: We will only use your address details to forward you vouchers at various points in the 
study. We will NOT share your address details with any third party and we will delete them as 
soon as the study has finished.
P l e a s e  c l ic k  o n  t h e  f o rw a rd  a r r o w  (b e lo w ) to  c o m p l e t e  t h e
q u e s t io n n a i r e .
T h is  is  v e ry  i m p o r t a n t  to  e n s u r e  y o u r  d a t a  is  c o m p le t e .
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Appendix K: post-treatment online questionnaire for mindfulness study (Chapter 5)
Dear participant,
Thank you for agreeing to take part in our study assessing the effectiveness of an Internet- 
based stress reduction course.
You have now completed the full online course and it is time for you to complete your second 
assessment questionnaire.
Please answer all questions. Although you might think that you already have answered a 
particular question before, some questions appear in different contexts. Before you start 
each section, please look at the answer categories, as these categories can vary.
This questionnaire will take you approximately 10 minutes to complete.
All data you provide will be treated confidentially in line with the Data Protection Act 1998, 
and University of Surrey guidelines. Your personal details will be stored separately from your 
answers. Your individual data is only accessible to the research team and will not be made 
available to any third party.
Please click on the button “I want to continue” (see below) to access the questionnaire now. 
By clicking on the “I want to continue” button you consent to your date being used in our 
study as outlined in the participant information sheet.
Do you agree to go on?
O  I want to continue 
O  I do not want to continue
About vour work and time outside of work
2. For each question or statement, please check the one answer that best describes 
the conditions in your work. (P lease  an sw er all questions)
Often Sometimes Seldom Never/ Almost never
2-1) Do you have to work very fast? 1 0 2 D 3 D 4 0
2.2) Do you have to work intensely? 1 □ 2 D 3 D 4 0
2.3) Do you have enough  time to do everything? 1 0 2 0 3 D 4 0
2-4) Do different groups a t work dem and  different things 
from you? 1 0 2 0 3 D 4 0
2.5) Are your ta sk s  such  that o thers can  help you if you do 
not have tim e? 1 0 2 0 3 D 4 0
2.6) Do you have time to do the sa m e  thing over and over 
again? 1 0 2 0 3 D 4 0
27) D oes your job provide you with a variety of interesting 
things? 1 0 2 0 3 0 4 0
2.8) Is your job boring? 1 0 2 0 3 D 4 0
2.9) Do you have the possibility of learning new  things 
through your work? 1 □ 2 0 3 D 4 0
2.10) D oes your work dem and  a high level of skill or 
expertise? 1 0 2 0 3 0 4 0
2.11) D oes your job require you to tak e  initiative? 1 0 2 0 3 D 4 0
i. The following questions are about your position at work - how often do the
following statements apply? (P lease  an sw er all questions)
Often Sometimes Seldom Never/ Almost never
3-1) Do you have a choice in deciding HOW you do your 
work? 1 0 2 0 3 0 4 0
3.2) Do you have a choice in WHAT you do at work? 1 0 2 0 3 0 4 0
3.3) O thers take  decisions concerning my work. 1 0 2 0 3 0 4 0
3.4) I have a  good deal of say  in decisions about work. 1 0 2 0 3 0 4 0
3.5) I have a say  in my own work sp eed . 1 0 2 0 3 0 4 0
3.6) My working time can be flexible. 1 0 2 0 3 0 4 0
3.7) I can  decide when to take  a break. 1 0 2 0 3 0 4 0
3.8) I have a say  in choosing with whom I work. 1 □ 2 0 3 0 4 0
3.9) I have a g rea t deal of say  in planning my work 
environm ent. 1 0 2 0 3 0 4 0
3.10) I can take my holidays m ore or less  when I wish. 1 0 2 0 3 0 4 0
Items from the Job Content Questionnaire (2.1-2.11 = Job demands; 3.1-3.10 = Job control)
Reference: Karasek, R., Brisson, C., Kawakami, N., Houtman, I., Bongers, P., & Amick, B. (1988). The 
Job Content Questionnaire (JCQ): An Instrument for Internationally Comparative Assessments o f 
Psychosocial Job Characteristics. Journal o f Occupational Health Psycholog)', 3, 322-355.
The following questions relate to your time after work. (Please answer all questions)
4.1 ) Do you becom e te n se  w hen you think
about work related is su e s  in your free 
tim e?
4.2) I find solutions to work-related problem s in 
my free time.
4.3) I m ake m yself switch off from work a s  soon 
a s  I leave.
4.4) In my free time I find m yself re-evaluating 
som ething I have done at work.
4.5) Are you troubled by work-related issu es  
w hen not at work?
4.6) Do you feel unable to switch off from work?
4.7) Do you becom e fatigued by thinking about 
w ork-related issu es  during your free tim e?
4.8) After work I tend to think of how I can 
improve my work-related perform ance.
4.9) Are you irritated by work issu es  w hen not 
at work?
4.10) I am  able to stop  thinking about work- 
related issu es  in my free time.
4.11) I find thinking abou t work during my free 
tim e helps m e to be creative.
4.12) Do you leave work issu es  behind w hen you 
leave work?
4.13) Do you think about ta sk s  that need  to be 
done a t work the next day?
4.14) Do you find it e a sy  to unwind after work?
4.15) Are you annoyed  by thinking abou t work- 
related issu es  w hen not at work?
Very
seldom/
Never Seldom Sometimes Often
Very
often/
always
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 D 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
Items 4.]-4.15 from the Work-Related Rumination Questionnaire (WRRQ)
Reference: Cropley, M., Michalianou. G. Pravettoni, G,. & Millward, L. (2012). The relation of post work 
ruminative thinking; with eating behaviour. Stress and Health, 28, 23-30.
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5. Please indicate how often you have experienced the follow ing statements during 
the last 6 MONTHS. (P lease  an sw er all questions)
5.1) “To get through my work 
day, I feel like I have to 
b eco m e m echanical or 
robot-like.”
Have never Less then About 
felt this way once a
while at work month
1 0
A few About A few Felt this
once a times a once a times a way 
month month week
2 D  3 D  4 D  5 D
week everyday
6 0  7 0
becom e unsure of w hat my 
‘real feelings’ a re .”
1 D 2 0 3 0 4 0 5 0 6 0 7 0
5.3) 1 worry that this job is 
hardening m e em otionally.” 1 D 2 0 3 0 4 0 5 0 6 0 7 0
5.4) “1 d o n ’t feel 1 can be myself 
a t work.” 1 0 2 0 3 0 4 0 5 0 6 0 7 0
5.5) “1 have  to fake how 1 really 
feel w hen I’m a t work.” 1 D 2 0 3 0 4 0 5 0 6 0 7 0
5.6) “1 basically have to becom e 
a different person  w hen I’m 1 0 2 0 3 0 4 0 5 0 6 0 7 0
at work.”
Items 7.1-7.6 from the Inauthenticity at work scale
Reference: Erickson, R.J., & Ritter, C. (2001). Emotional Labour. Burnout, and Inauthenticity: Does Gender 
Matter? Social Psycholog}' Quarterly, 64(2), 146-163.
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6. The follow ing statements are about your experience of FATIGUE and STRAIN at 
work and at home OVER THE LAST MONTH. Circle the number which best 
indicates your response fo r each statement. (P lease  an sw er all questions)
Strongly
disagree
Disagree
Slightly
disagree
Neither 
agree or 
disagree
Slightly
agree
Agree Stronglyagree
6.1) I often feel I am  at the ‘end  of my 
ro p e’ with my work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
6.2) I never have enough time
betw een work periods to recover 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
my energy  com pletely
6.3) I usually have  plenty of energy  left
for my hobbies and o ther 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
activities after I finish work
6.4) I feel that m ost of the time I’m just 
“living to work”' 1 0 2 0 3 0 4 0 5 0 6 0 7 0
6.5) Too much is expected  of m e in 
my work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
6.6) After a typical work period I have 
little energy  left 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
6.7) Even if I’m tired from one  work
period, I’m usually refreshed  by 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
the  start of the  next work period
6.8) Recovering from work fatigue
betw een work periods isn’t a 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
problem  for m e
6.9) I usually have lots of energy  to 
give to my family or friends 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
6.10) I often w onder how long I can 
keep  going at my work 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
6.11) I often dread  waking up to 
ano ther day  of my work 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
6.12) I usually feel exhau sted  w hen I 
get hom e from work 1 0 2 0 3 0 4 0 5 0 6 0 7 0
6.13) I rarely recover my strength  fully 
betw een work periods 1 0 2 0 3 0 4 0 5 0 6 0 7 0
6.14) My work drains my energy  
com pletely every day 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
6.15) I’m often still feeling fatigued from
one work period by the time I start 1 □ 2 0 3 0 4 0 5 0 6 0 7 0
the  next one
Items 6.1-6.15 from the Occupational Fatigue Exhaustion Recovery (OFER) scale
Reference: Win wood. P. C., Lushington, K., & Wincficld, A. H. (2006). Further Development and
Validation o f the Occupational Fatigue Exhaustion Recovery (OFER) scale. Journal o f Occupational
and Environmental Medicine, 48, 381-389. 240
7. The following questions relate to your usual sleep habits DURING THE PAST 
MONTH ONLY. Your answers should indicate the most accurate reply fo r the 
majority of days and nights in the PAST MONTH. (P lease  an sw er all questions)
During the past month:
7.5) W hen have you usually gone  to bed ?  (hh.m m ) [free text fieldl
7.6) How long (in m inutes) h as  it taken  you to fall a s le e p ?  [free text fieldl
7.7) W hen have you usually gotten up? [free text fieldl
7.8) How m any hours of actual s leep  did you ge t?  (This m ay be different than the num ber of hours you 
spend  in bed) [free text fieldl
Not during Less than Once or Three or
the once a twice a more times a
past month week week week
7.5) During the p as t month, how often have you had 
trouble sleeping b e c a u se ...
a . ...cannot ge t to s leep  within 30 m inutes o D m 2 H s n
k ...w ake up in the  middle of the  night or early 
morning
o n 1 n 2 n a n
c. ...have to ge t up to u se  th e  bathroom o n m 2 H a n
d. ...cannot b rea the  comfortably o n 1 n 2 n a n
e. ...cough or sno re  loudly o n 1 n 2 n a n
f. ...feel too cold o n m 2 n a n
g. ...feel too hot o n m 2 n a n
h. ...have bad d ream s o n m 2 n a n
i. ...have pain o n m 2 D a n
j. ...other reason (s) o n m 2 n a n
Not during Less than Once or Three or
the once a twice a more times a
past month week week week
7.6) During the p as t m onth, how often have you taken
m edicine (prescribed or ‘over the  coun te r’) to help you o n m 2 n a n
sleep ?
7.7) During the p as t m onth, how often have you had
trouble staying aw ake while driving, eating m eals, or o n 1 n 2 n a n
engaging in social activity?
7.8) During the p as t month, how much of a  problem  h as  it
been  for you to keep  up en thusiasm  to get things o n m 2 H a n
done?
Very good Fairly good Fairly bad Very bad
7.9) During the p as t month, how would you rate your sleep  
quality overall? o n 1 n 2 n a n
Items 7.1-7.9 from the Pittsburgh Sleep Quality Index (PSOI)
Reference: Buysse, D. J., Reynolds III, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1988). The 
Pittsburgh Sleep Quality Index: A New Instrument for Psychiatric Practice and Research. Psychiatry 
Research, 28, 193-213.
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8. Below is a collection of questions about your everyday experience. Please indicate 
how frequently you have had each experience during the PAST MONTH. Please 
answer according to what really reflects your experience rather than what you 
th ink your experience should be. (P lease  an sw er all questions)
Sometimes
Rarely or Not true Very often
very rarely often Sometimes Often or always
true true not true true true
8.1) I’m good a t finding the w ords to 
describe my feelings 1 □ 2 0 3 0 4 0 5 0
8.2) I can  easily  put my beliefs, opinions, 
and expectations into w ords 1 □ 2 0 3 0 4 0 5 0
8.3) I watch my feelings without getting 
carried aw ay by them 1 □ 2 0 3 0 4 0 5 0
8.4) I tell m yself that I shou ldn’t be feeling 
the way I’m feeling 1 0 2 0 3 0 4 0 5 0
8.5) It’s  hard for m e to find the  w ords to 
describe w hat I’m thinking 1 0 2 0 3 0 4 0 5 0
8.6) I pay attention to physical experiences,
1 □ 2 0such a s  the wind in my hair or sun  on 3 0 4 0 5 0
my face
8.7) I m ake judgm ents about w hether my 
thoughts a re  good or bad 1 0 2 0 3 0 4 0 5 0
8.8) I find it difficult to stay  focused  on
w hat’s happening in the  p resen t 1 □ 2 0 3 0 4 0 5 0
m om ent
8.9) W hen I have d istressing thoughts or
1 0im ages, I don ’t let m yself be carried 2 0 3 0 4 0 5 0
aw ay by them
8.10) G enerally, I pay attention to sounds,
such a s  clocks ticking, birds chirping, or 1 0 2 0 3 0 4 0 5 0
cars passing
8.11) W hen I feel som ething in my body, it’s
1 □hard for m e to find the right w ords to 2 0 3 0 4 0 5 0
describe it
8.12) It s e e m s  I am “running on au tom atic”
1 □without much aw a re n e ss  of w hat I’m 2 0 3 0 4 0 5 0
doing
8.13) W hen I have d istressing thoughts or 
im ages, I feel calm soon  after 1 0 2 0 3 0 4 0 5 0
8.14) I tell m yself I shou ldn’t be thinking the 
w ay I’m thinking 1 □ 2 0 3 0 4 0 5 0
8.15) I notice the  sm ells and a ro m as of things 1 □ 2 0 3 0 4 0 5 0
8.16 Even w hen I’m feeling terribly upset, I 
can find a way to put it into w ords 1 □ 2 0 3 0 4 0 5 0
8.17 I rush through activities without being 
really attentive to them 1 □ 2 0 3 0 4 0 5 0
8.18 Usually w hen I have d istressing
1 □thoughts or im ages I can just notice 2 0 3 0 4 0 5 0
them  without reacting
8.19 I think so m e  of my em otions a re  bad or
1 □ 2 0 3 0 4 0 5 0inappropriate and I shouldn’t feel them
8.20 I notice visual e lem en ts in art or nature,
such a s  colours, sh a p e s , textures, or 1 □ 2 0 3 0 4 0 5 0
patterns of light and shadow
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8.21 W hen I have distressing thoughts or 
im ages, I ju st notice them  and let them  
go
8.22 I do jobs or ta sk s  autom atically without 
being aw are  of w hat I’m doing
8.23 I find m yself doing things without paying 
attention
8.24 I d isapprove of m yself w hen I have 
illogical ideas
Rarely or 
very rarely 
true
Not
often
true
Sometimes 
true 
Sometimes 
not true
Often
true
Very 
often or 
always 
true
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
1 □ 2 0 3 0 4 0 5 0
1 0 2 0 3 0 4 0 5 0
Items 8.1 -8.24 from the F/ve Facfor Ow&yf/oM/zmre -  s/yo/V /or/M
Reference: Bohlmeijer, E., ten Klooster, P.M.. Fleddcrus, M., Veehof, M., & Baer. R. (2011). Psychometric 
properties of the five facet mindfulness questionnaire in depressed adults and development of a short form. 
M(3), 308-320.
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Thank you for agreeing to participate in our study and for completing this assessment 
questionnaire. In order for us to track questionnaire completions, please provide your name 
and email address in the boxes provided below.
This must be the same email that you have been communicating with you on up until 
now - THIS IS VERY IMPORTANT.
Full name (e.g., Joe Bloggs):
Email address:
Re-enter Email address:
We w ill now send out your £10 Love2Shop gift voucher to the address details you 
provided previously.
If your address has changed since then, please update complete the fields below. ONLY DO 
THIS IF YOUR ADDRESS HAS CHANGED FROM THE TIME YOU COMPLETED THE 
FIRST QUESTIONNAIRE.
Address line 1:
Address line 2:
Address line 3:
Post code:
Country:
P l e a s e  c l ic k  o n  th e  fo rw a rd  a r r o w  (b e lo w ) to  c o m p l e t e  t h e
q u e s t io n n a i r e .
T h is  is  v e ry  im p o r ta n t  to  e n s u r e  y o u r  d a t a  is  c o m p le te .
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